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Multiple Punch—Plate Planer. 


The first engraving on this page is of a 
multiple punch press designed for such 
work as bath boilers, tanks or any special 
work where a large number of holes are to 
be punched at one stroke. The machine 
shown in the photograph had 100 punches 
#; diameter, 8" pitch, distance between 
housings being 78”. 

A feature of this machine 
especially worthy of note is 
that the die holders are 
secured to the die block and 
punch holders to the sliding 
head by means of bolts so 
that they can be removed and 
shear blocks, with knives at- 
tached, supplied, making the 
machine a regular gate shear. 
This means that the principle 
adopted on single punches 
or shears built by the same 
company has been applied to 
the gate shears and multiple 
punches, making the same 
tool either a multiple punch 
or gate shear. There is an 
adjustable automatic stop for 
bringing the sliding head to 
rest at any desired point of 
the stroke. The clutch is 
thrown into gear by means 
of a weight. The sliding 
head is counterbalanced and 
has shoes for taking up the 
wear. The arrangement of 
the punch holder and die 
holder is very convenient for 
changing to other pitches of 
holes. The machines can be 
built of almost any capacity 
required. 


The second machine is by 


in clamping plates, and can be distributed 
at any point under the beam best suited for 
the work to be done. The vertical height 
between the table and the beam is 23’, so 
that there is ample room for irregular shapes, 
keel plates, etc. There are three tools in 
the saddle, one of these having vertical feed 
of 6” or 7’. The special features of plate 
planers previously constructed by this firm 
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Columbian Exhibition Notes—XIIL. 


Editorial Correspondence. 


The Fox Machine Company, of Grand 
Rapids, Mich., have in their space a full 
line of their universal trimmers for pattern 
makers’ and wood workers’ use—machines 
with which our readers are familiar. They 
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cut than is usually the case. This machine 
was illustrated and described in our issue of 
December 31, 1891. The Fox trimmer, 
though it is coming to be well known here, 
is yet too new to be very well known in 
foreign countries, and Mr. Fox reports that 
the interest taken in the trimmer and its 
work by foreign mechanics, and manufact- 
urers especially, is very gratifying, the more 
so as this interest has, in a 
number of cases, manifested 
itself in the form of orders. 


Warner & Swasey, of 
Cleveland, have several new 
tools in their exhibit, among 
them the automatic valve 
boring and tapping machine, 
Fig. 68 (page 2). This ma- 
chine is for boring and tap- 
ping brass or fron valves. 
The valves to be operated 
upon are placed in chucks, 
of which there are three in 
the revolving disk seen at the 
top of the machine. This 
disk is part of a heavy cast 
sleeve which revolves and is 
properly indexed to bring 
the valves into position in 
line with the spindles. The 
machine is double-headed and 
carries in all four spindles, 
the two seen in front being 
for boring and facing while 


those at the back are for 
tapping. They are auto- 
matically advanced to the 
work by means of cams 


which are placed on the shaft 
that runs through the bed of 
the machine, this shaft also 
driving the spindles by means 
of suitable spur gears. 

The same cutters both bore 
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the same builders, the Hilles & Jones Co., 
of Wilmington, Del., and is a plate planer. 

(he principal difference between this and 
the ordinary design consists in the fact that 
there is a wrought-iron built-up clamping 


beam instead of the usual cast-iron 
With clamping screws. On the lower mem- 
ber of the beam there are eight little trolleys 
carrying inverted jacks. These are for use 


one, 


are retained in this ; such as automatic shift- 
ing of the tools in advance of the shifting 
of the belts, tools cutting both ways, screw 
supported its entire length, etc. 

Machines of this type have been built to 
plane 32 feet at one setting, and they can be 
built of any required capacity. They are 
also built to plane the ends of sheets at the 
same time. 


also show two shapers—a 15” and a 30° ma- 


chine, the distinctive feature of the former 


being the method of changing the stroke. 
This shaper was illustrated in our issue of 
April 20. 
distinctive feature the placing of the head at 
one side of the ram and slide, the latter be- 
ing extended out over the platen in such a 
way that the ram is supported nearer the 


The larger machine has for its 





and face, the feed being automatically re- 
duced when the latter operation begins. 
While the boring and facing are being done 
in front of the machine the tapping is being 
done at the rear, the tapping spindles being 
automatically reversed to run the taps out. 
At the same time the operator is changing 
the work in the uppermost chuck and the 
operation of the machine is thus continuous, 
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its capacity being, of course, very great—in 
fact 1,800 to 2,200 one-inch valves per day 
of 10 hours are readily obtainable. The 
machine is shown with one head uncovered, 
the other being similar to it, and the form 
of cover being such as to admit of the work 
being piled upon it. 

Another new machine, by the same build- 
ers, is that shown in Fig. 69, which is a 24 
universal monitor lathe that is designed for 
doing the work upon the heavier sizes of 
iron and brass valves. The head has a fric- 
tion clutch which gives a ratio between the 
two speeds suitable for boring and tapping, 
while the turret is mounted upon the cross- 
slide of what is in effect the carriage of an 
engine lathe, having the same movements, 
with screw and rod feed, both reversible; 
also automatic cross-feed in either direction. 
The turret has six 24’ holes and has a bard- 
ened steel index. There is a stop which 
brings it exactly in line with the center 
when desired. On this machine the usual 
Vs for the carriage have been discarded, and 
the broad, flat surfaces of the top of the 
bed used for that purpose, the edges of the 
bed being square. 

Among the other machines shown is one 
of Mr. Swasey’s gear cutters, which attracts 
attention by cutting spur gears while the 
blank is continuously rotated, using the 
same cutter for gears having all different 
numbers of teeth so long as the pitch is the 
same. This machine was illustrated and 
described in our issue of November 13, 
1890, which, though it shows that the ma 
chine is not entirely new, yet this being the 
first public exhibition of it, or of any ma 
chine cutting gears in a similar way, it 
forms one of the attractions of the machin- 
ery exhibit. 

Tnere is also a horizontal boring machine, 
of the Bement type, in which the uprights 
that support the yoke or the outer bearing 
for the boring bar have the unusual merit of 
being somewhere near as stiff and rigid later- 
ally as they need to be when boring work 
of large diameter, and the cutter, which may 
be single-ended, is very near this bearing. 

There is also a vertical milling machine 
which is especially adapted to die-sinking 
operations ; revolving turret screw machines 
of various sizes, with and without back 
gears, friction heads, Parkhurst wire feed, 
etc.; monitor and forming lathes, the latter 
having a new adjustable slide and method of 
holding the toals; a hand lathe; double head 
key lathe, and a number of other tools spe- 
cially designed for doing brass work—a line 
of tools of which this firm make a specialty ; 
the whole forming a very interesting and 
comprehensive exhibit, to say nothing of 
their exhibit of telescopes and other astro 
nomical instruments in the Manufactures 
Building of which we shall have more to 
say hereafter. 

The Hilles & Jones Company, of Wil 
mington, Del., have a very good exhibit of 
heavy punching, shearing and other kinds 
of sheet metal working machines, most of 
which are, however, familiar to our read- 
ers, having been illustrated and described in 
our columns. The exhibit includes a ma 
chine which may be used either as a punch 
or shear, and has 18" depth of throat, can 
punch 3” holes in 2” steel or shear 4} 
square bars. It can be changed from punch 
to shear quickly, is driven by an attached 
engine and weighs, complete, 57,000 pounds. 

There is a similar machine which is in- 
tended mainly for boiler work, this having 
a depth of throat of 60" and a capacity to 
punch 1}” holes in 14 It is adapted 
to punching hand or flue holes and can be 
quickly changed to shear plates, for which 
it has a capacity up to 14” thick. It is 
driven by belt and has the gearing so ar- 
ranged that the pulley shaft is at right 
angles with the crank-shaft, thus allowing 
the machine to be set nearer the wall than 
would otherwise be the case. 

Forming a contrast to these machines one 
of the same type is shown which is the 
smallest geared machine built by the firm, 
its weight being 2,000 pounds; depth of 
capacity ¢’’ holes in 4 
bars. 


' steel. 


iron or 


throat, 5 
to shear 34° x4 
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There is a single plate planing machine 
which uses two tools, cutting during both 
movements of the carriage, and having on 
the carriage an independent slide and sup- 
port for a third tool with which the corners 
of a sheet may be beveled at the same time. 
This machine has a wrought beam over- 
head and supported by the lower flange of 
this beam are the screw jacks which hold 
the sheet while being operated upon, these 
being suspended upon rollers, so that they 
may be placed any desired distance apart 
and thus be used either for very short pieces 
or for taking out kinks or crooks in the sheet 
while it is being planed. 

Plate straightening rolls such as we illus- 
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trated in our issue of February 20, 1890. 
The machines shown here, however, have 
no outside standard. 

Many of those who see the machines 
here have never before seen a planer with 
only one upright, ap overhanging cross- 
rail, and with unlimited capacity at one 
side, and as the machines are shown planing 
cast-iron, taking a heavy cut, much interest 
is shown in them. 

30th machines have spiral driving gear 
(Sellers type), and one of them has the 
‘‘supplemental rolling table,” which con- 
sists of two I beams placed one above the 
other with rollers between them ; these being 
placed upon cross-rails below and adjustable 





Fig. 68. 


30RING AND TAPPING MACHINE. 


VALVE 


trated in our issue of April 14, 1892, are 
shown, the distinctive feature of these be- 
ing in the arrangement of the first pair of 
rolls between which the sheet passes, these 
being vertically one over the other, so that 
the sheet can be pinched between them—so 
tightly pinched in fact that its length can be 
considerably increased if desired. 

A double angle iron shear is shown which 
is driven by an attached engine and is capa- 
ble of cutting angle iron or steel 7’x7''x1 
at any angle. 

The exhibit also includes a vertical mill- 
ing machine which in general design very 
much resembles a slotter, except that a very 






to any required distance from the machine. 
The top of the upper beam is just even 
with the platen and its office is to support 
the overhanging portion of work which 
would otherwise be in danger of tipping the 
platen from its bearings. 

In these machines the countershaft is sup- 
ported by brackets that are attached to the 
top of the upright, this being a special de- 
vice adopted to avoid erecting over the 
exhibit a structure to support the ordinary 
countershafts. The plan works so well here, 
looks so neat, and possesses so many obvi- 
ous advantages, especially where, as in this 
the machines are to stand under a 


case, 
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Fig. 69. 
UNIVERSAL Monrror LATHE. 


heavy spindle takes the place of the ram. 
This machine is designed for heavy work, 
such as is usually done upon the links and 
other parts of locomotives, samples of its 
work being shown upon the machine. 

Nearly all the machinesin this exhibit are 
shown in operation. In the machine shop 
previously mentioned the same company has 
a heavy double combined punch and shear 
which is driven by an electric motor placed 
on the frame of the machine. 

Among the machine tools that attract most 
attention are those of the Detrick & Harvey 
Machine Co., of Baltimore, Md. 

Their exhibit consists of two of their side 
planers, one rated as 36’, the other 48 
Our readers are acquainted with the peculiar 
features of this tool, it having been illus- 


traveling crane, that it will probably become 
a permanent feature of the machines. 

The Brown & Sharpe Mfg. Co. show in all 
about forty machine tools, which are too 
much crowded for the most advantageous 
display ; this crowding being, I presume, 
thought less objectionable than to make a 
still further reduction in the numbers and 
in the representative character of the dis- 
play. 

As would be expected, the milling machine 
forms a prominent part of the exhibit, six- 
teen different types and sizes of this ma- 
chine being shown, besides a number of 
gear cutters, which are a special form of 
There are eight grinding 
machines of various forms, from the simplest 
cutter grinder to the most elaborate univer- 


milling machine. 
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sal machine ; six screw machines, includij 
one of their automatics, and two (18 and 16’) 
specimens of their new engine lathe, which 
we illustrated in our issue of August 11. 
1892. The rest of the exhibit consists 5 
chucking machines, horizontal and verti 
screw slotting machines, etc. 

Among the milling machines there js 
full line of the new design of unive: 
machine illustrated and described in «\;; 
issue of July 27, and in the most prominen: 
portion of the space is the original univers) 
milling machine, the first one built, and : 
prototype of all the universal milling ; 
chines that have been built, in this anq 
other countries. 

This machine, the first of its kind, wag 
built in 1862, and was invented by Josey) 
R. Brown who patented it February 2, 1865 
The machine was sold to the Providence 
Tool Company, and was used ‘by them on 
tool work for government contracts during 
the war. When this concern passed into 
the hands of the Household Sewing Machine 
Jompany, the machine was purchased with 
other tools by A. B. Pitkin & Co., who sold 
it to parties in New York State. Again 
falling into the hands of machinery dealers, 
it was finally placed in the shop of Samuel 
Moore & Co., of Providence, who were using 
it in their business of manufacturing jewe! 
ers’ supplies, when, the B. & S. Mfg. (., 
hearing of it, exchanged a new machine for 
it, and it now occupies the place of honor 
at Chicago. 

The machine as it stands embodies all the 
essential features of the most modern forms. 
and, in"fact, is essentially the same as many 
built within the past few years. It shows 
that Mr. Brown had fully concieved the 
idea of the wonderfully ingenious yet simple 
dividing or spiral head for instance, and it 
is all there, complete as now made, except 
the covers for the miter gear and for th 
worm and wheel. 

The tool maker who first ran the machine 
when it was new, Mr. Charles A. Eames. 
now of South Framingham, Mass., visited 
the Exhibition recently, and recognized the 
old machine as the friend of his youth. 

The excuse, if any were needed, for going 
thus into particulars regarding this machine 
must be in the fact that it is probable that 
nearly every tool maker that has the least 
interest in his art must be interested in this, 
the machine that marks an epoch in tool 
making ; that has been said to embody m 
intelligence than any other machine tool 
ever devised, and that certainly has done 
very much to stimulate and = develop 
the habit of study among mechanics who 
are called upon to use it; possessing as it 
undoubtedly does some peculiar quality that 
seems constantly to invite investigation of 
the reasons why it performs its functions, 
and especially of the mathematical basis 
upon which they rest. 

Not all the machines shown are in opera 
tion but one of those that 
started up is a new automatic gear cutter 
which runs cuts through a blank for a s} 
gear wheel of 3 diametral pitch and 6’ fa t 
at the rate of 5’’ per minute, finishing tl 
tooth at a single cut, and it appears to 
the work easily, this being a regularly 
tained rate of cutting in the B. & S. and 
other shops with this machine. 

The cutter is run back fifty-seven times 
as fast as it is fed forward, and the index 
ing device is driven by independent belt 
from the counter in order that this functi 
may be performed at a uniform and the 
maximum rate. 


e 
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is occasionally 


Among the other machines in the exhibit 
that attract special attention is the measuri! 
machine, Fig. 70 (page 3). This machine is 
here shown publicly for the first time, th: 
of them having been recently completed fur 
use in the B. & S. shops. The machine c 
sists essentially of a very heavy and ma 
ive bed (extending far below the top of t 
bench where the molding is seen at the le! 
the top of this bed carrying two movable 
heads which are fitted to the broad flat su: 
face and gibbed at the sides. The larger 
head at the left carries a bar which is { 
the most part cylindrical in form, but 
tween the two bearings is enlarged and ! 
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the upper half slabbed off as shown, the 
flat surface thus formed having attached to 
it a scale 8” long, and having at its inner edge 
graduations so fine as to be wholly invisible 
to any but good eyes with a good light. 
The object of forming the bar in this way 
is to get these graduations into the center 
line passing through the center of the con- 
tact points, so that any deflection which may 
take place in any part of the machine will 
have the least possible effect upon the ac- 
curacy of the measurements. 
Above thisscale isa microscope, 
with micrometer eye piece, for 
reading the graduations, this 
microscope being mounted up 
on a slide parallel to the scale 
and of sufficient length to ad- 
mit of repeating the length of 
the seale by moving the head, 
so that 16” 
by it. 

In the smaller head at the 
right, which is also movable, is 
a micrometer screw, the slide 
this merely to 
support a magnifying glass to 
aid the accurate reading of the 
graduations. 


may be measured 


above being 


micrometer 
These micrometer graduations 
are in turn read by a vernier 
making the value of the 
eraduations equal .00001". In 
this machine the main depend 
ence is placed upon the grad- 
uated scale before referred to, 
the micrometer screw being 
depended upon only for very short distances 
—not necessarily more than ;};"’ probably. 
The cone at the back is a device adopted 
at the shop to concentrate the light from a 


scale, 


window upon the graduations, and thus en- 
able them to be clearly seen in the micro- 
No special devices are employed for 
securing uniformity of contact, but the 
sense of touch is depended upon entirely for 
that. As some form of indicator is by many 
considered a necessity for securing uniform 


scope 


contact, and thus avoiding unequal strain 
and yielding, as between different measure 
ments by the same or different workmen, it 
may be of some interest to give the results 
of atest of this matter made with the ma- 
Taking a half-inch 
standard plug, lapped smooth, the measur 


chine at Chicago. 
ing points were brought together upon it 
until there was such a contact when passing 
the plug through between the points as I 
considered right for gauging. 


The micrometer graduations were then 
read, the relative positions of the heads hav 


ing been purposely made such that the 
not start from 0, and conse- 
quently had no direct reference to the actual 
size of the plug. 


reading did 


Removing the plug the 
micrometer screw was run back a consider 
able and without the 
graduations again brought up until what I 
thought was the same contact as before had 
been 


distance, reading 


igain secured; upon looking at the 
scale it read precisely the same as before. 
This was again repeated with the same re 
sult, after which two more trials indicated 
one graduation or .00001" larger, this being 
more than likely due to expansion of the 


plug by increase of temperature due to 
handling 

Messrs. Parks and Vial, of the B. & 8S. 
Company, then made the same test, each 


repeating it a number of times and getting 
in most instances the same reading, and the 
extreme variation of all the tests was only 
QO002 Of course these tests, which were 
hot made under the most advantageous cir- 
cumstances by any means, showed only one 
thine, 7 e, that the sense of touch will de- 
tect very small differences of magnitude, for 
hothing can be much more certain than that 
if the plug had been, for instance, .00001 

larger one way than the other it would not 
have happened that the same graduations 
Would have matched when, by the sense of 


touch 


we determined that the original con- 


tact had been restored. It also seemed to 
sh however, that the variation between 
the measurements of three different persons 
may, and probably in most cases would, 
vary very little when using the same ma 
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chine, and that machine specially designed 
to resist the tendency to yielding. 

On a bench within the space is to be seen 
the arrangement of gearing shown by Fig. 
71, this being called the ‘‘ College Gear 
Model.” The hand-wheel, when turned, 
rotates all the gear wheels seen, the variety 
of these being sufficient to enable a pretty 
thorough study of the action of gearing to 
be made. At the end furthest the 
hand- wheel three helical gears as 


from 
are 
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upon the arbor at the middle of its length, 
as well as at the ends. The cutting edges 
of this cutter are not continuous from end 
to end, but are intercepted at intervals by 
flat notches that are cut out of the edge, 
these being cleared. It is found that such 


a cutter works much better and more freely 
than where the cutting edges are contin- 
uous. 

Many curious shaped cutters are shown, 
and some specimens of the work done by 





Fig. 70. 
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shown, the lower one of these being so 
placed that it engages with either of two 
racks, one of them having its teeth at an 
angle of 45° (the angle of the spiral), while 
the other has them square across. Below 
this gear there is a plane surface having 
four square grooves in it; one of these be- 
ing in line with the stud on which the gear 
is placed, another at right angles to it, and 
the two others at an angle of 45°; all these 
grooves intersecting at the center of the 
plane surface directly beneath the center 
line and center of face of the helical gear. 
The 45° rack will pass through either of the 
first mentioned grooves when the gear is 
turned, while the rack with square teeth 
will pass through either of the 45° grooves, 
so that with the same wheel the worm action 
and the spiral gear such as is used on the 
Sellers planer can be had. These helical 
gears can be changed about, or reversed end 


them ; among the latter being two pieces of 
cast-iron, formed as shown in Fig. 72. 
The teeth in these are of the form indicated, 
and when placed together fit closely and 





Fig. 72. 
well, no matter which way the top piece is 
turned. ‘The pieces can also be separated 
and shifted endwise so as to bring different 
teeth into engagement, the fit being still an 
excellent one, and the job shows a high 
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for end, and all the gears of the entire train 
work with remarkable smoothness, and yet 
very close. Much of the science of these 
helical gears is given in our issue of August 
28, 1890. 

There are numerous show cases filled with 
some 1,500 small tools, and milling cutters, 
no two of being alike. There is 
one solid steel, spiral mill that is 6 diam- 
eter, 24 long. It 


these 


has a 2” hole through it, 


with two chambers, ¢. v., there is a bearing 


state of perfection in such work, finished as 
it is by a gang of cutters at a single cut. 

A hob is shown that is 7%’ diameter, 2’ 
pitch, 8” long, this being made for hobbing 
a worm gear. 

Micrometer calipers of all forms are 
shown, there being 49 distinct kinds and 
sizes of these with capacities ranging from 
B'’ to 12”. 

Among the scales, squares, gauges, etc., 
shown by Darling, Brown & Sharpe, are a 
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steel straight-edge 10 feet long, and asquare 

scale of the same length, this having gradu- 

ations on two sides. 

In the same space is the exhibit of the J. 
M. Carpenter Tap and Die Company, of 
Pawtucket, R. I., which consists of a full 
line of their well-known screw threading 
devices for use by hand or in machines. 

BK. J, M. 
8 age — 

We unintentionally omitted to state that 
the cold metal sawing machine 
built by M. E. Chouanard, Aux 
Forges de Vulean, 3 Rue St. 
Denis, Paris, and illustrated in 
our issue of August 10th, is 
exhibited in the French section 
of Machinery Hall at Chicago. 
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A Comparison of the Thomp- 
son, Tabor and Crosby In- 
dieators at about Three 
Hundred Revolutions. 


By Epwarp J. WIL.is. 


The object of a test con 
ducted by the writer was to 
ascertain if there were any 
radical differences in the records 
of these instruments at moder 
The instru 


ments used were not specially 


ately high speeds. 


provided by the manufacturers 
but were usually sup- 
plied to the public. They were 
carefully examined before the 
test found to be in order. The 
engine selected for the test was an eight by 


those 


and food 
twelve Ball engine running an Edison dyna- 
mo. In order to obtain symmetry of position 
four instruments were used, one ‘Thompson, 
one ‘Tabor and two Crosby indicators. These 
were connected with the head end of the 
above mentioned engine, care being taken to 
give each instrument the same size, length 
and of pipe. By this construction 
each indicator had about nine inches of 4- 
inch pipe and two elbows between it and 
the cylinder. An iron brumbo pulley ear- 
ried a hard drawn wire which was stretched 
tight by four spiral springs. 


form 


To this wire 
the four drums were connected by four 
short cords of equal length cut from the 
same hank and making the same number of 
turns. The the drums 
adjusted to as nearly the same tension as 
was possible. A 


springs of were 


special apparatus 


made for the simultaneous application and 


was 


release of all four pencils. The results were 


as follows 





Gauge 
utions 


ndicator 


Spring. 
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¢ Thompson .-/80 295 8029 11° 9, Good card 
= iTabor.. eh eae ; 
0 Crosby No, 5.| ** : "121 88) 9 

Crosby No 7 ie *21. 60 9 
a 

} 

~|Thompson.../90 205 8025 24 11,3 Ciood card 
> Tabor. . sa! is 2 2411 ti 

Crosby No. 5.) ° : 24 48 TI 
(Crosby No.7.| ‘*) “ | “* 24.41 11 : 
t 
pr Thompson o 175) 295 5017 24 ‘1 Good ecard, 
7 Pabor ae 6017.61) 7% : es 
‘!Crosby No. 5.) *) ** | °°.18.33) 8, Double & bad 
5 Crosby No 18.43 8; (Giood card 
= Thompson 75) 200 (50 22.8410 Good eard 
¥, Tabor “) ** 160 21.68) 9 ' ’ 
# Crosby No. 5.) ** ‘ 22.28 10 
Z\Crosby No. 7.| ‘*} ** | °')23.25 10, 


All the cards taken are given above, and 
none were cast aside to make results more 
consistent. In appearance they look very 
much as if they were taken with the same 
instrument. It be noted that only 
once did the apparatus for pencil applica 
tion fail to work neatly. 


is to 


The variations in 
horse power as given by the different indi 
cators is, in the opinion of the writer, easily 
accounted for by the various unavoidable 
errors likely, even when using duplicate 
instruments, such as planimeter inaccuracies 
and slight differences in the lubrication of 


the indicator pistons. After the test each 
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set of springs were tested simultaneously 


by steam against a mercury column. The tools, this lubricant then passing toatank the cross-rail by rack and pinion motion. 
column is of careful construction and tem- in the base of the machine from which itis The shortest distance between centers of sad | 
perature and other corrections properly again pumped to the upper tank by two holes drilled is 12”, and the usual distance 
applied. The spring errors thus 


found did not, in any instance, 
exceed 3 per cent. and the results 
given above have been so cor- 
rected. The writer usually finds 
springs slightly soft. This is 
probably due to the fact that the 
makers prefer an error of one or 
two per cent. in favor of rather 
than against the horse-power of 
an engine. It would appear 
from these experiments that, if 
‘are were taken to see that the 
drum motion were as it should 
be, the relative advantages and 
disadvantages of these instru 
ments would be mainly ones of 
facility rather than of accuracy. 
ae i 
Multiple Spindle Drilling and 
Boring Machines. 

We illustrate on this page two 
types of vertical, multiple spin 
dle drilling and boring machines, 
intended especially for locomo- 
tive work, but adapted equally 
well, of course, to any work of 
similar character. 

The first of these is a two-spin- 
dle machine, each of the spindles 
being driven separately, so that 
they may be given each the prop 
er speed and be handled sepa- 
rately, this machine being de- 
signed especially for drilling at : 
one time the two ends of locomo- 
tive connecting and parallel rods, 

The spindles are of steel, 43’ 
diameter, and the power and 
strength of the machine is ample 
for drilling two 34" holes from 
the solid metal, or boring two 9’ 


There are three rates of feed through a range — 
of 154’, with quick return and lever counter- 














balance. 


Within the cross-rail is formed a 





holes. 






Lateral adjustment is by rack and 
pinion, and the spindles may be placed any 
distance apart from 3 to 10 feet. 


tank 
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counterbalance and lateral adjustment on 
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from which lubricant is supplied to the 
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Always Breaks the Crystal. 


have been told,” said Mr. Dubois. 


watching the great steam hammer in the 






































‘BEMENT, MILES & Co. 
PHILADELPHIA, PA. 





TWO-SPINDLE Rop DRILLING MACHINE. 


between uprights is 5 feet 10’, which, how- 
ever, may be made any required amount. 
More spindles can also be added should the 


attached pumps which do not appear. 





The second machine is intended for gen- 
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FOUR SPINDLE DRILLING MACHINE. 


be done seem to 
Both 
machines are made by Bement, Miles & Co., 
Philadelphia, Pa. 


the work to 


similar work, and will character of 
to 14 


The spindles have four speeds, two 


eral locomotive and 
drill 
ter. 
rates of feed, quick return motion, lever 


four holes ata time up diame- make their employment advisable. ed. 
































rolling-mill, ‘‘ that a good hammerman can 
break the crystal of a watch with that 80 
ton hammer.” 


“‘ Yes, sir,” said the hammerman, ‘‘it 
can be done.” 

‘<T should like to see it,” said Mr. Du 
bois eagerly, feeling in his watch pocket. 
“*T can do it, sir,” replied the man 

“And will you?” replied Mr. Du- 
bois, drawing out his watch. ‘ Come, 
I am anxious to see it tried.” 

Ife laid his watch on the great anvil 
plate. The hammer rose to its full 
height, and the next instant all its 
weight, with a crushing 
force which shook the ground for an 
acre round, Came down on the watch 

‘““There, sir,” said the bammerman, 
‘if you don’t believe that crystal is 
broken, just step down and you can 
see it sticking to the hammer.” 


ponderous 


Mr. Dubois swallowed a whole mouth 
ful of lumps and gasped before he 
could speak. 

‘‘But I forgot to say,” he exclaimed 
‘‘that it was to break the crystal with 
out injuring the watch.” 

‘Oh, yes,” said the hammerman, 
‘Yes, 1 know. I have heard that rub 
bish myself, but it’s all | 
don’t believe it, But you can break the 
crystal any time.”—-London Tit Bits 

— => nie 

It is announced by the Academy of 
Sciences in Turin that entries for tl 
ninth Bressa prize of 10,416 francs, for 
which men of science and inventors of 
all nations are free to compete, will 
close on December 31, 1894. The prize 
will be given to whoever has, in tli 


gammon. | 


judgment of the academy, made the 
most important and useful discovery, 
or published the most profound work 
in the domain of the physical and ex 
perimental history 
pure and applied mathematics, chemis 


sciences, natural 


try, physiology and pathology, geology 
history, geography and statistics, be 


tween January 1, 1894, and the date mention 


Any one wishing to compete must send 


his printed work to the president of tl 
academy. Manuscripts will not be accepted 
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U. S. Revenue Steamer * William Win- 
dom.” 


With this we give illustrations of the en- 


gines and boilers for the U. 8S. revenue 


steamer ‘‘ William Windom” (twin screw), 
construction 


now in course of at the 
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800 when the main engines are making 
175 revolutions per minute. The high- 
pressure cylinder of each engine is placed 
forward. 

The piston rods are of forged steel 28 
inches diameter, excepting at the ends 
where they will be 24 inches diameter over 


Total Length-9-i% -————— 
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Iowa Iron Works, of Dubuque, Iowa. The 
steel plates for her hull were made by the 
Carbon Steel Co., of Pittsburgh, Pa. 

The propelling engines are right and left, 
placed in a common water-tight compart- 
ment. These engines are of the vertical, in- 
verted cylinder, direct acting, triple-expan- 
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ion type, each with a high-pressure cylin- 

r 11% inches, an intermediate pressure 
cylinder 164 inches, and a low-pressure cyl 
uder 264 inches in diameter; the stroke of 
| pistons is 24inches. The collective indi- 
cated horse-power of propelling, air-pump, 
ind circulating pump engines will be about 





Fig. 1. 
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threads. The collar at piston end is 3} 
inches diameter and $ inch thick, and re- 
cessed in the piston. The crosshead end of 
the piston rod is forged so as to form the 
crosshead slipper and the bearing for the 
crosshead journal, the latter being carried 
by the connecting rod. The butt brass is § 
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The crosshead guide is of cast iron fitted 
for water circulation. The connecting rods 
with their bolts are of forged steel. Length 
of connecting rod 60 inches between centers 
turned to 24 inches in diameter at the small 
end, and 3} inches at the large end. Bolts 
14 inches diameter. 
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The hollow pistons of each valve are sep- 
arated by steel distance pieces of such a 
length asto make the steamand exhaust laps 
for the H. P. and I. P. valves as follows: 
Steam lap at top, 1 inch; at bottom, §$ inch; 
exhaust lap, top, minus }§ inch; bottom, 
minus 4} inch. The steam ports of the high 
and intermediate pressure cylinders 
are 14 inches wide, and the diagonal 
bridges take up not more than one 
quarter of the total port area. The 
low-pressure cylinder has a double 
ported cast-iron slide valve; steam 
lap on top, 1 inch; bottom, 1 inch; 
exhaust lap, top gs inch; bottom, 4 
inch; steam ports, 1} inches wide. 

A 53-inch pipe leads from each end 
of IT. P. valve chest to the correspond- 
ing end of the I. P. valve chest, with 
a connecting pipe; a 7-inch pipe 
leads from the I. P. exhaust to L. P. 
chest, and a 9-inch pipe from the 
L. P. exhaust to the condenser. 

The crank-shaft journals at each 
side of the cranks are 6} inches diam- 
eter and 6} inches long. The crank- 
pins are 6} inches diameter and 6} 
inches long. The thrust shafts are 
64 inches diameter. Each shaft has 
eight thrust collars 1} inches thick, 
with spaces of 2 inches, the collars 
are 91 inches outside diameter. 

The main condenser is made cy- 
lindrical, 3 feet 6 inches internal 
diameter, made of wrought iron ,°; 
inch thick, with welded seams. It 
contains 1,590 seamless tubes 2 inch 
outside diameter, No. 18 B. W. G. 
in thickness, tinned outside and in- 
The tubes are 5 feet 14 inches 
The 


cooling surface is about 1,333 square 


side. 


long between tube sheets 
feet, measured on outside of tubes. 
The air and circulating pumps are 
of the combined type and independ- 
ent of the main engines. 
Steam is supplied by one double- 
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The valve gear is of the Stephenson type, 
with double bar links. All valves are 
worked direct. The valve gear 
justed that the main cut off in full gear for 
both ends of each cylinder is about 0.7 stroke. 


is so ad 


There are piston valves for the high-press 
ure and intermediate cylinders, and _ slide 





Area thi indry 
pipe equal area through 
stop valve 


ugh slits 





Fig. 2. 
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inch thick, and 
binder. The 
diameter. 


the cap brass forms the 
binder bolts are 14 inches 


The slipper is 10 inches long and 8 inches 
wide, 1 inch thick at the sides, increasing to 
14 inches at the center; it is 
transverse bars of white metal. 


lined with 


The 
piston valve consists of two hollow pistons, 


valves for the low-pressure cylinders. 


made to fit the valve liners accurately with- 
out packing rings for the H. P. valves, and 
with packing rings in I. P. The 
diameter of the H. P. valve is 5} inches, and 


the I. P. 


chests. 


valve is 84 inches diameter. 
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ended cylindrical Scotch 
shown in Fig. 2. Outside diameter, 
12 feet 2,°5 inches; length over heads 


boiler, 


16 feet 4 inches; length of grate, 6 

feet. 
square feet; grate surface, 76 square feet; 
ratio of heating to grate surface, 31.78; thick- 
boiler shell, 1,3; 
pressure, 160 pounds. 


Total heating surface, 2,415 


ness of inches. Soiler 


There is also an auxiliary boiler of the de- 
scription known as the Towne patent as 
Fig. 3. 


shown in Its grate surface is 9.4 




















feet ; 
square feet, 


total heating surface, 259.6 
Its total height to top of up- 


take is 5 feet 4 inches, including ash pit, and 


square 


its outside dimensions, exclusive of clothing, 
are 4 feet 3 inches by 3 feet 8 inches. 
drum is 


The 
18 inches outside diameter, 4 feet 


8 inches long and 4, inch thick, 











































The principal dimensions of the hull are: 


RONStR OVOP Bil. 6. iscicks scee. 170 feet 8 inches. 
Length extreme on water line. 160 feet. 
Breadth of beam molded...... 27 feet 


Breadth of beam extreme 27 feet 1% inches. 
Depth of hold amidshiys at) 
dead flat frame from top of | 
floor stringer plate to top 
of main deck beam Ses 
Draught, mean, with 50 tons) 
of coalin bunkers.. .. 
Displacement at 6 feet 
inches mean draught....... 
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13 feet 5 inches. 


6 feet 6 inches. 


412 tons. 


Thermal Storage. 
Editor American Machinist: 

Thermal storage is the latest thing in 
steam engineering to which attention is now 
being directed. The object of this idea is 
to generate heat by means of a small boiler 
worked long hours, and store such heat ina 
large mass of water from which it is to be 
withdrawn in a few hours to work a steam 
engine very much larger than could be 
worked by the little boiler direct. The sys 
tem resolves itself actually into a combina- 
tion of a small furnace with a large water 
capacity and depends for its success upon 
an insulation or protection against loss by 
radiation of the heat stored in the water. 
Of course the only way in which heat can 
be thus stored for use in steam engines is 
to raise the temperature of the water above 
that at which the engine is to work. The 
heat available for power is 
then that which is contained 
in the water between the 
limits of temperature fluctua- 
tion. Assuming the engine 
works at 100 pounds gauge 
pressure the temperature of 
this lower limit is about 337 
F. Assuming that the boiler 
‘an be worked as high as 200 
pounds the temperature of 
higher limit is thus about 
387°. The range is 50° and 
the stored heat available is 
this 50° or say 50 units of 
heat in each pound of stered 
water, for there is no question 
of latent heat—it is only very 
hot water. It thus appears 
that our steam boiler must be 
one capable of standing a 
high pressure. This subject 
strongly reminds me of the \ 
time when I first began to 
take a special interest in 


Cleaning-out 
Hol 
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the lime salts having all deposited. If ar- 
ranged in series so that the water had time 
to deposit entirely before it reached the last 
of the series, and this last tank were used 
as the source of feed to the boiler, we should 
be able ever after to keep the boiler free of 
scale simply by introducing the fresh feed 
into one end of the set and drawing the 
boiler feed from the other end, thereby se- 
curing also a circulation throughout the 
whole set. One of the concurrent advan- 
tages claimed for storage is the ability to 
utilize the heat developed by the continu- 
ous combustion of house refuse. Refuse 
destructors should work continuously. The 
heat thus produced can only be used inter- 
mittently and to do this storage is neces- 
sary. It amounts to this: fuel is given or 
obtained at low cost; it will therefore pay 
to spend money to save the heat thus cheap- 
ly bought. Assuming 50 units of heat to be 
storable in each pound of water we can very 
soon figure on the amount of storage capac- 
ity required for a given power. We know 
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American practice. There 
was a proposal made by some ! 
paper about filling boilers i 
with hot water for purposes 
of the hydraulic test which, 

it was thus argued, would be 

equivalent to a steam test as 

regards heat and yet possess 

the safety of the hydraulic test in freedom 
from explosion. The water was to be as 
hot as steam would be at the proposed 
working pressure. The AMERICAN Ma- 
CHINIST pointed out editorially the fallacy 
of the argument, and showed how you 
could not have hot water in a boiler with 
out the corresponding pressure, and was 
thereupon called a ‘‘ Mechanical Ananias” 
by its Western contemporary. Needless to 
say the AMERICAN MACHINIST was correct, 
and, in thermal storage, the maximum limit 
of temperature defines the pressure to 
which the small boiler will be exposed. The 
cylinders in which the hot water is to be 
stored can be very plain structures with 
hemispherical ends, and no stays, and as 
they will not be exposed to fire heat there 
will be no danger of hard incrustation. 

The little boiler can do what it pleases in 
the way of priming, and as it will always 
be fed with clean water it also will be fair- 
ly safe. If it primes the priming passes 
simply to the store. With water impreg- 
nated by carbonate of lime this salt deposits 
when heat has driven off the excess of car- 
bonic acid gas in the water. Sulphate of 
lime is generally understood not to be de- 
posited at a less temperature than 400° F. 


Hence the term permanent hardness. If 


we suppose a set of storage tanks heated to 
400° by means of steam from a small boiler 
we should find them filled with pure water, 
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what a certain make of steam engine con- 
sumes in steam per hour, and will take this 
hourly consumption at 18 pounds of steam 
at 100 pounds gauge pressure. The thermal 
store has only to yield as the latent heat 
of evaporation. This is 875 units very 
nearly, from which it follows that each pound 
of steam drawn from the store will exhaust 
the storage of 174 pounds of water. In other 
words, 174 pounds of water lose 50° of heat 
in order to produce 1 pound of steam at 100 
pounds gauge pressure. But our engine 
uses 18 pounds of steam per hour for each 
horse-power and 174 x 18 = 315 pounds of 
water per hour to be exhausted of surplus 
heat, or about 38 gallons, or say 5 cubic feet. 
It follows that to work a steam engine for 
8 hours at 50 horse-power we must store 
2,000 cubic feet of hot water. This corre- 
sponds with 286 feet of length of cylinders 
3 feetdiameter. Any other installation can 
similarly be figured out, but the foregoing 
figures will be sufficient to show that ther- 
mal storage is a matter not to be too lightly 
entered upon, for it necessitates an immense 
bulk of water to fill ordinary conditions. 
Stratford-on-Avon, England. W.S. 


Hand-wheel Lunacy. 
Editor American Machinist: 
In looking over the AMERICAN MACHINIST 
I notice an example of so-called ‘* hand- 
wheel lunacy ” in the shape of a bar handle 
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with a ball at each end; the place where 
this is used is on the vertical feed screw of 
a planer, and, to my mind, the handle de- 
scribed is the right thing in the right place. 

I have used a great many planers of dif- 
ferent makes and fora good many years, 
and never saw anything for the place that, 
all things considered, was so handy; in fact, 
I have taken off hand-wheels and cranks 
and replaced them with this same instance 
of ‘“‘lunacy.” If any one using a planer 
will change the crank or wheel for this 
kind of handle and use it one month, I am 
sure he will not willingly change back. 

The critic says continuous rotary motion 
is impossible; I differ. Just put the palm 
of the open hand on top of one of the balls, 
bear down a little and turn, and you will 
get continuous rotary motion. The end 
balls should be at least 13’’ in diameter on 
the smallest machine and larger on larger 
tools, the center ball somewhat smaller. 

As to hand-wheels, I prefer them to be 
conspicuous by their absence. This is the 
opinion of ONE CRANK. 


Reducing Motions, 
Editor American Machinist : 

In your issue of the 10th inst. Mr. B. 
Le Van writes that the pendulum of the 
reducing motion shown in your issue of 
July the 20th, has a variable length, and to 
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FeSO04=2Fe7 Cy18+9K2S04-4 Fe, 

In the same paragraph he says: ‘‘ This 
blue is the ferrous salt of hydroferricyani: 
acid.” Prussian blue is insoluble in water, 
and I don’t see how Mr. Robb gets a yellow 
color to his coating after shaking up the 
sediment. If this sediment were Prussian 
blue, I think the coating would have 
bluish color. 

The second equation is wrong, because hy 
has not put the same number of atoms of 
each element on each side of the equality, 
sign. This is also the reason the first one is 
wrong. 

The way I understand blue-printing is, 
that when a paper coated with a mixture of 
potassium ferricyanide with a ferric is ex 
posed to sunlight, the ferric salt is reduced 
to a ferrous in the exposed portions, but re 
mains ferric in the places where the sun 
light cannot get at it. As soon as th 
paper is soaked, the ferrous salt and thi 
pot. ferricyanide combine, forming Prussian 
blue—which is insoluble in water—and th: 
ferric salt is washed out leaving the whit 
paper. 

Chemists use pot. ferricyanide and pot 
ferrocyanide as a test for iron, as the ferro 
cyanide will only yield Prussian blue with a 
ferric salt and the ferricyanide with a fer 
rous salt. 

Tam glad Mr. Ketilo gave us his article 
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make the motion more correct, the slot should as I never knew what the real reactions 


be in the piece attached to the crosshead, thus 
giving the pendulum a constant length, as 
shown by Mr. B. Le Van; this is true ifa 
pin is used to give the indicator drum 
motion, but is not true if a triangular piece 
is used, as shown by me in your paper of 
the 20th of July. 

I said approximately correct because of 
the elasticity of the drum cord, and because 
when in motion the cord is not always 
moving in a horizontal plane (in the case of 
a horizontal engine); the motions Mr. B. 
Le Van describes are open to the same ob- 


*jections; these can be easily overcome in 


the former one by making the working 
edge very slightly curved, and using a 
piece of very fine clock spring and steel 
wire for a cord. FRED. W. SALMON. 

Chemistry of Blue-printing. 
Editor American Machinist : 

I wish to say a few words in regard to 
the article on ‘ Blue-printing,” by A. F. 
Kefilo, in your issue of August 3d. 

In the first place, the second sentence in 
the sixth paragraph ought to read: The 
free ferricyanhydric acid is precipitated on 
the addition of chlorhydric or sulphuric acid. 
With a ferrous solution ferri- 
cyanide affordsadark blue. This is Prussian 
blue, whose symbol is #’« 7 Cy 18, and the 
equation ought to be 3 A 6 Fe2 Cy12+9 


potassium 





were, and I hope he does not feel badly if | 
point out a few errors. F.W.S 

The Strength of Gear Teeth, 
Kditor American Machinist : 

If the strength of gear teeth is still open 
for discussion, I would like to add a few 
lines in explanation of the position taken in 
my letterof June 22d, which seems to bi 
misunderstood by ‘Bell Crank” in hi 
letter of July 27th, and doubtless requires 
further elucidation. 

It is possible I may have done friend 
‘** Bell Crank” some injustice in assuming 
his article of June 8th to have been writte: 
in the knowledge of my previous paper on 
the same subject, but the assumption was 
natural, and although my criticisms might 
have been modified by the fact as it now 
appears, the ground taken would have rm 
mained substantially the same. 

From the references he has kindly mad 
to suggestions on my part which have lk 
him on, and from his own suggestions o! 
more recent date, we seem to be mutual! 
indebted to each other for our progress in 
the work of this investigation, and wheth: 
we finally agree or not, it is some satisfac 
tion to feel that some good may result 
from our differences of opinion. 

I was not aware that Joshua Rose had 
used a parabolic curve to determine th: 
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weakest section of a gear tooth, and al- 
though my original constructions antedate 
by several years the publication of ‘‘ Mod- 
ern Machine Shop Practice,” I cannot deny 
that the use of a parabola for the purpose 
mentioned was quite obvious. I find there 
is a difference, however, in the two con- 
structions which should be noticed. Mr. 
Rose makes the apex of his parabola tangent 
to the end of the tooth, while I draw a nor- 
mal to the face of the tooth at its extremity 
ind start my parabola at the point where 
that normal intersects the center line of the 
tooth. My method gives a higher factor of 
strength, and the reason for my construc- 
tion is evident from the fact that pressure 
must be transmitted from tooth to tooth in 
a line normal or nearly so to the surfaces in 
contact; the departure from a normal being 
at the angle of friction and in either direc- 
tion. 

What I meant by saying that the ultimate 
strength fails to proclaim itself in the formu- 
las proposed by ‘‘ Bell Crank ”— 

No. 1, H. P. = pv f (rn — 2) .88 
s 
and 
po f (rv + 340) .0205 
8 
was, that there was no character in either 
formula which stood for the ultimate 
strength of the material in question. The 
ultimate strength of the tooth can certainly 
be found by letting s = 1, as suggested, 
but the strength of a tooth and the unit or 
working stress on its material are two dif- 
ferent quantities, and for other materials 
than cast-iron ether formulas are required. 
My point is that engineering formulas 
should be written, when possible, for all 
materials, so that the working stress of any 
particular material may be introduced as de- 
sired. That is, the working stress should 
proclaim itself in the formula if no doubt is 
to arise as to the basis of the determination. 
To illustrate by the formulas just quoted, 
letting s = 1, a certain value will be found 
for the horse-power of a given tooth, but 
from the formula used it does not appear 
what quality of iron that horse-power pre- 
supposes. The presupposition was stated 
by ‘Bell Crank” in his previous article, 
but it was not embodied in the formulas as 
| maintained it should be to insure a correct 
interpretation at all times. Now we have 
the formulas apart from their original con- 
text and their basis is already out of sight. 
This criticism applies quite generally to 
the whole field of engineering literature, 
and the formulas in question simply serve 
as convenient illustrations. Many of our 
standard text-books are careless in this re- 
spect, and valuable time is frequently 
wasted in discovering the meaning of formu- 
las which might have been written quite as 
easily in terms of the working stress to be 
supplied by the judgment of the engineer 
for any particular case. 

In reading the chapter referred to in 
‘Modern Machine Shop Practice,” I see 
that values are given for the safe working 
pressure on teeth at speeds of from 2 feet to 
{8 feet per second, the variation in extreme 
cases being about 3 tol. The old English 
rule which I used, for want of anything 
better, gave a variation in extreme cases of 
nearly 5 to 1, and theoretically I should pre- 
fer the table given by Mr. Rose. He does 
not state, however, how the values given in 
his table were determined, and, if they have 
a substantial foundation, it would be inter- 
esting to know something about their evolu- 
tion. It is quite important to arrive at some 
well-founded conclusion in regard to the 
effect of speed upon the working strength 
of gear teeth, and I hope Mr. Rose will be 
moved to explain. 

I am not surprised that ‘‘ Bell Crank ” 
found the ultimate strength by my formula 
to be much lower than his, on the supposi- 
tion that 25,000 pounds could be taken for 
the ultimate transverse stress in cast iron, 
ind Iam glad of the opportunity thus 
ifforded to refer by way of explanation to 
the valuable paper on ‘“ Cast-iron,” by Prof. 
J. B. Johnson, published in the Transac- 
tions of the American Society of Civil En- 
rineers, Vol. XXII, February, 1890. 


NO: 3) a: 2. = 








AMERICAN 


The apparent discrepancy between the 
tensile and compressive strength of cast- 
iron, which has puzzled many investigators 
and given rise to numerous theories more 
ingenious than convincing, is there clearly 
set forth, and in the light of the facts shown 
I feel justified in adhering to the formula 
"= Fe for the working strength of 
) 
cast-iron, as well as that of other materials. 
Within the safe working limits usually as- 
signed to cast-iron, the stress-strain dia- 
grams for tension and compression are ap- 
proximately equal, and, initial or cooling 
stresses being neglected, the neutral axis of 
a beam so loaded will traverse the center of 
gravity of its cross-section. But as the 
load is increased to the point of rupture, 
the curves of tension and compression de- 
part more and more from each other, throw- 
ing the neutral axis toward the compres- 
sion side of the beam and adding greatly to 
its transverse strength. In this way it is 
clear that when a fair working strength is 
exceeded, the load carried increases faster 
than the tensile stress. Some irons will 
carry more than twice as much as their ten- 
sile strength would indicate in the formula 
quoted. Others will not carry so much as 
twice, but there is always an excess of 
transverse strength, and in common prac- 
tice the ratio may be roughly taken at about 
2to1. The formula, W = * | a given by 
3.43 1 
D. K. Clark, may be used to determine the 
ultimate strength of a cast iron beam, but 
it cannot be used as a proper measure of 
working strength, nor can the theory ad- 
vanced by Mr. Clark that the shearing 
stresses ina beam add to its moment of re- 
sistance be admitted as at all tenable. If 
25,000 pounds is the tensile strength of good 
cast-iron, and a cantilever 1” square and 1’ 
long breaks at 7,500 pounds, it is evident 
that when so loaded the stress on the ten- 
sion side is 25,000 pounds, although by the 
usual formula it would appear. to be 45,000 
pounds. But if the same cantilever were 
loaded by a weight of 1,500 pounds, or one- 
fifth of the breaking load, it cannot be 
assumed that the tensile stress is only one- 
fifth of the ultimate, or 5,000 pounds, nor 
that a factor of safety of 5 has thereby been 
provided. For such a load the ordinary 
formula would hold good, and the tensile 
stress would be more correctly estimated at 
9,000 pounds. Thus, for one-fifth of the 
breaking load the factor of safety is really 
less than three, and for this reason I main- 
tain that factors of safety are misleading, 
and insist upon the use of working stress 
for the determination of working strength. 

Another factor, not yet considered, is the 
influence of initial or cooling stresses upon 
the transverse strength. That they have a 
very decided influence is shown conclusively 
in Professor Johnson’s paper, and in cast 
teeth some advantage might be anticipated 
on that account, but this is offset by their 
inferiority of action, and for cut teeth it is 
difficult to see how any gain could be de- 
rived by the stresses set up in cooling. 

In conclusion, I would like to quote the 
following ‘‘Summary of Errors” from the 
paper referred to. ‘‘The principal fact left 
out of account in the ordinary formula is 
the varying stress across the section, even 
though the section remained plane. When 
allowance is made for the section distorting, 
this further increases the variation in the in- 
tensity of stress. When we add to these the 
unknown initial stress of compression in the 
extreme fibers which must be overcome be- 
fore any tension is exerted, we probably 
have quite enough to explain the surprising 
strength of cast-iron in cross breaking. 
There is no necessity, in the writer’s opin- 
ion, for resorting to some occult source of 
strength arising from the shearing stresses. 
It is difficult to see how shearing stress can 
add to the moment of resistance. Shear is 
not moment, and cannot be converted into 
moment except by action through an arm. 
But when the discussion is confined to one 
cross-section, there is no arm by which the 
shear may act. Itis simply a case of equilib- 
rium of moment of resistance with the mo 
went of the external forces, and the writer 
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believes he is now able to explain the entire 
moment of resistance, and to prove it by 
actual test. When computed from the or- 
dinary formula, the stress on the extreme 
fiber in cast-iron is from one and a quarter 
to two and a half times what it is by direct 
tension, and this apparent anomaly has 
given rise to much literature more curious 
than useful.” 

Iam not surprised that teeth with small 
fillets, or none at all, depart somewhat from 
a general formula covering a 12-tooth pinion 
and rack, but the departure is not serious, 
and I think it will be reduced somewhat by 
my method of construction, in which, by 
the way, there is no need of drawing the 
parabolic are itself. After careful consid- 
eration of the subject, I find no reason to 
change the formulas proposed in my letter 
of June 22d, and still adhere to the position 
there assumed. WILFRED LEWIS. 





Flue Hole Cutter, 
Editor American Machinist : 

Probably most of those with experience 
in cutting flue sheets have had occasion to 
complain of the lack of proper consideration 
in the construction of cutters, etc., while 
this is a question of paramount importance 
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when we consider the welfare of our ma 
chine or drill press as to its wearing parts, 
strains, etc. 

The accompanying drawing represents a 
device I have designed and used that will 
remove all cause of complaint in this direc- 
tion. 

The drawing shows a ‘‘rose-bit” center 
which could be replaced with a spring 
center, if desirable, and the spindle of the 
machine or drill press is strong enough to 
permit of its use. 

There are three cutters or ‘‘ tools” held 
firmly in place by the locking device or disk. 
It is very simple in construction, requiring 
only a slight turn of the disk to remove the 
cutters ; also when the cutters are replaced 
they require no adjustment whatever. 

The most important features of this 
cutter are: The small area of the cutting 
surface, thus reducing the power required 
to operate it to a minimum; it admits of 
higher speed than that of the ordinary out- 
of-date cutters ; the cutters are absolutely 
rigid, thus insuring holes of uniform size, 
which is almost impossible with the ordinary 
cutter bar with the cutter keyed; when the 
hole is cut the cutters are fed down by 
hand and the ‘‘ wire edge” formed on the 
hole is taken off, and the edge rounded a 
little, thus performing automatically two 
operations simultaneously in one continuous 
movement, and consequently effecting a great 
saving in the cost for labor alone; it per 
























forms its work very rapidly; there are no 
set-screws to give annoyance and trouble ; 
the convenience of having extra cutters on 
hand. Gro. O. BRADLEY. 

Salt Lake City, Utah. 





Ink Lines on Tracings, 
Editor American Machinist : 

Last summer I noticed that several cor- 
respondents complained of lies eating and 
blurring ink lines on tracings and drawings. 
There were several antidotes offered, but as 
none were as simple or easily attainable as 
the one I discovered and use, I take the 
liberty of giving it for the benefit of those 
who are troubled by the little pests, as they 
are with us again. It is to simply mix in a 
little sulphate of quinine in the ink. This 
I find to be thoroughly efticacious, and it 
does not injure the ink or instruments. 

D. J. JUSTICE. 
Making Manifolds. 
Editor American Machinist : 

In your issue of August 17th, Question 
415, G. K., Louisville, Ky., writes of 12- 
hole cast-iron manifold which they have 
had considerable trouble with. I wish to 
state that in 1886 I had the same trouble. 
The greater part of the trouble lies in the 
cooling of the casting, it being so uneven in 
thickness. To separate the flanges will not 
remove the cause. Put four heads at equal 
distances along the heavy flange that will 
hold from three to five pounds of iron each, 
and when the mold is filled cover the heads 
with charcoal blacking to keep them from 
cooling until the flange cools. The four 
gates in sketch are suflicient, providing they 
are at the part of mold, but the running 
gate cannot be the full length of casting, 
but must be separated in center, and the 
casting poured from each end. 

Greensburg, Pa. J. ©. PHiLuips. 
Kditor American Machinist : 

In regard to the trouble with the castings 
of G. K., Louisville, Ky., August 17, page 
9, I think the trouble is undoubtedly caused 
by shrinkage; the flanges being much 
heavier than the body of the pipe the gates 
do not feed them sufficiently. 

If he has not already tried it, would 
recommend casting the flanges down, or 
they may be cured by heavy risers fed with 
hot iron if cast up. A proper mixture of 
iron is also very essential. 

Do not think dividing flanges would do 
any good. 

New Haven, Conn. 


EK. TROWBRIDGE. 


— me 
One hundred and twenty persons were 


killed in the city of Chicago last year on 
the street grade crossings of the railroads. 
Suppose some company, or institution, were 
to make application to the municipal au 
thorities of any city for permission to carry 
on a business, accompanied with the state- 
ment that it would involve the killing ofa 
hundred or more human beings, how much 
consideration or favor would such a proposi 
tion secure? Yetin every densely populated 
city or town io which railroad crossings are 
maintained on grade with the public streets, 
this sort of slaughter must be included as a 
probable accompaniment of the carrying on 
of the business of the roads. lIlow long 
will the public tolerate these life-destroying 
railroad 
Journal, 





crossings?—Jersey City Hvening 


At Ardwell, Wigtonshire, on the farm of 
Mrs. Ommaney M'Taggart, the whole of the 
machinery at the homestead for thrashing, 
sawing, corn crushing, chaff-cutting, etc., 
is driven by an electric motor. Water 
power exerted by a turbine wheel causes 
the generation of the electricity, the dynamo 
being about a thousand yards from the 
farm. The electric current in conveyed by 
underground wires both to the mansion and 
to the farm, the former being lit with the 
electric light, and water is pumped thither 
for domestic purposes. The farm home 
stead is likewise lit throughout with electric 
light, the machinery there being actuated 
by a 16 horse-power motor.—7Vhe Engineer 
(London), 
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feadquarters at the Fair. 

During the continuance of the Chicago 
Exposition the AMERICAN MACcuINist will 
have its headquarters in the space allotted 
to the Mechanical Press in Machinery Hall. 
The exact location is Section No. 27, Column 
K 87. Word can be left with the attendant 
there by any one who is desirous of meeting 
a representative of this paper, who may at 
the time be engaged elsewhere on the 
grounds. As the majority of our friends 
who visit Chicago during the continuance 
of the Fair will spend a considerable portion 
of their time in Machinery Hall, we invite 
them to make use of our facilities there by 
having their mail addressed in our care as 
above, where it will be cared for and deliv- 
ered on demand either by our own repre- 
sentative or by the person who cares for 
the space in which our desk is located. 

ape 
A Comparison of Indicators. 





Elsewhere in this issue we publish an 
interesting communication from Mr. Ed- 
ward J. Willis on a comparison of indicators. 
The author, it appears to us, shows that, so 
far as accuracy is concerned, the three in- 
dicators tested stand practically alike. Of 
course his experiments do not show how 
nearly absolutely correct the instruments 
are, but they do show, with fair conclusive- 
ness, that we cannot hope to get absolutely 
correct results from the use of the indi 
cator, because, apparently, we cannot get 
the same result twice in succession. For 
example, in the first set of the table we find 
the Thompson instrument showing the 
highest mean effective pressure, although less 
than two per cent. above the average of the 
three other instruments. In the second set 
one of the Crosby instruments shows the 
highest mean effective pressure, and in the 
third set the other Crosby instrument shows 
the highest, as it does in the fourth set. 
The figures can be used in various ways, 
but scarcely to the prejudice of either in- 
dicator used in the test. Mr. Willis de- 
serves a good deal of credit for what he has 
done in the matter of comparison of indi- 
cators. We shall hope he may do more in 
the same direction, and in other directions. 
If we might make a suggestion, it would be 
that tests at about the speed he has em- 
ployed to determine the influence of pipes 
of different lengths and sizes between the 
cylinder and indicator, also to determine the 
influence of bends and elbows in the con- 
necting pipe, would be of great interest. 
We have reason to know that Mr. Willis 
is fully impressed with the necessity of 
accuracy in all such tests, and the pains 
he takes to secure this make his work 
valuable. 

era a 
The Cream of the Exhibition. 

There is, it seems, a project on foot to 
hold an exhibition in New York City during 
February and March, this exhibition to be 
made up of those exhibits at Chicago that 
win prizes, thus securing, as some of the 
papers put it, ‘‘the cream of the Chicago 
Exhibition.” 

In the first place, it seems to us that the 
project of San Francisco people to hold a 
winter exhibition, arrangements for which 
are well under way, will interfere with this 
plan somewhat; and then, too, we very 
much doubt if it will be strictly true that 
the prize winners at Chicago will constitute 
the cream of the exhibition there. 

The best feature of the Chicago Exhibi- 
tion is the exhibition itself, and while other 
good exhibitions might be constructed out 
of material taken from Chicago, let no one 
flatter himself that he will see in New York 
or elsewhere for many years to come an ex- 
hibition as well worth seeing. 

In the Transportation, the Mining, the 
Manufactures and Liberal Arts, Shoe and 
Leather, and in the Forestry departments 
especially, the visitor will see exhibits 
which, for magnitude, comprehensiveness 
and general excellence will not be equaled 
>and at some place another 
organized on an equally 


until somewher 
exhibition is 
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magnificent scale, and when or where 
this will be done, if ever, is for the future 
to decide. 





7-—>-+ 
Commendable Action. 


The action of some of the trades unions 
of Chicago in taking their funds from safe 
deposit vaults and placing them in banks is 
a commendable one, one of the reasons 
given by the members being that the money 
if placed in banks will do its proportion in 
helping to set business moving. One of the 
unions—the cigar makers’—withdrew and 
deposited thirty four thousand dollars, and 
some others nearly as much. Altogether, a 
very considerable sum was added to the 
funds of the banks. But of more value 
than the sum thus made available for busi- 
ness purposes is the effect of the example 
upon workingmen individually in helping 
to give them the confidence that will result 
in a great number of smaller deposits. 
Speaking of this action of the unions, one 
of the largest circulated of Chicago dailies 
says: 

In so far as the present unpleasant condi- 
tion is due to stringency of currency, it can 
be relieved if all owners of small savings 
will act on the patriotic example of these 
trades unions. 

More than this, it is to be hoped that the 
patriotic example of these workingmen will 
so put to shame some of the capitalists who 
have hundreds of thousands locked up that 
they will put their great hoards back in the 
banks. If it has that effect it will end the 
panic and restore confidence. 


The relations between capital and labor 
are generally looked upon as always being 
at high tension in Chicago. Recently the 
trades unions have proposed concerted ac- 
tion of labor and capital looking toward 
providing work for the unemployed. Several 
capitalists who were interviewed on the 
subject spoke in high terms of the propo- 
sition, and at this writing there seems little 
doubt that there will be united action to 
that end. This should not only bring about 
good immediate results, but should as well 
teach both Jabor and capital that the other 
partics were not such terrible fellows after 
all, which would be an excellent lesson. 

a eae 

We are glad to be able to state that ac- 
cording to those journals in New York which 
pay special attention to commercial matters 
and keep posted as to what is going on, the 
general tone in commercial circles is some- 
what improved. This seems to be due 
mainly to the fact that many people are 
coming to realize that the present depression 
is due very largely, though, of course, not 
entirely, to ‘‘scare.” In other words while 
it yet remains true that there is some basig 
or logical reason for depression, there is ab- 
solutely no good reason for a panic, for the 
wholesale withdrawal of bank accounts and 
locking up of funds, It is one of the 
curious manifestations of human nature 
that a crowd composed of sentient and rea- 
sonable individuals can in time of panic be- 
come so utterly insane and so absolutely un- 








reasonable. 

Recent bank statements are regarded is 
much more favorable, and we hope the 
worst of the present flurry is past. 

<cmumrenaialiies 

In reducing the rate of production, as is 
made necessary in many cases by the pres- 
ent unfavorable condition of business, two 
different methods are employed—one is to re- 
duce the number of employes, the other to 
reduce the working time; and a manufact- 
urer who must curtail production should 
consider which of the two methods is best. 
In these times the man who has been taking 
little interest in his work beyond six o’clock 
and pay day, who has been so managing 
things as to ‘‘just hold his job,” must ex- 
pect to be the first one ‘‘ released,” it being 
no€ only natural, but also proper, for an 
employer to retain his most valuable men 
and let the others go. 

But after the least desirable men have 
been weeded out, and those that remain are 
worth retaining, if possible, until such time 
as business improves, then it seems to us 
that a reduction of working time is much to 








Avcust 31, 1893 
be preferred, rather than to scatter and 
perhaps irretrievably lose a corps of good 
men. The fixed charges will usually re 
main about the same; the most desirable 
men are retained; it is fairer to the men to 
thus have them share equally what work 
there is to do, and the general effect upon 
business is undoubtedly much better. 

An absolute shut-down for one or two 
days per week effects the same reduction of 
production and of the pay-roll as the dis 
charge of one-sixth or one-third the forc« 
of men, and it has the advantage of entirely 
stopping expense for power and some other 
items which must go on about the same 
every day the shop runs, no matter how 
small the force may be. 

a 
Irrigation Congress. 


A call has been issued for an Irrigation 
Congress, to be held at Los Angeles, Cali- 
fornia, during the week beginning October 
10. At this congress it is proposed to con 
sider questions pertaining to irrigation, 
including its economic, political and engi- 
neering features. 

ee 
Literary Notes. 


The September number of Scribner's Mag- 
azine has for one of its leading features an 
article on ‘‘The Machinist,” which was 
written by Mr. Fred. J. Miller, one of the 
editors of this paper. 

The article is, of course, intended for pop 
ular reading, and to give the general public 
some idea of what the machinist and his vo 
cation are like. Our readers, most of whom 
are machinists, will be, of course, interested 
in the article, and in the fact that they are 
there presented to.the public in a very fa 
vorable light. The article shows that the 
author is thoroughly familiar with his sub- 
ject and convinced that the machinist and 
his work constitute a very important factor 
in our civilization and its development. 

The illustrations accompanying the arti 
cle are, as usual, very fine. They are by 
O. H. Bacher and are taken mostly from life 
and from scenes in well-known machine 
shops. ; 
A HAND-BOOK OF VARIOUS PUBLICATIONS, 

DOCUMENTs, AND CHARTS CONNECTED 

WITH THE RISE AND DEVELOPMENT OF 

THE RAILWAY SYSTEM, CHIEFLY IN GREAT 

BRIPFAIN AND IRELAND. With prices at whic “7 

they are now to be sold; by Edward Baker, 

and 16 Jobn Bright street, Birmingham. A 

piled by S Cotterell. Price one shilling. 

This hand-book is primarily a catalogue 
of antiquated books relating to the develop- 
ment of the railroad system in Great Britain 
and Ireland. But it differs from the ordi- 
nary catalogues in the fact that the titles of 
books are arranged in a chronological order, 
and with eachis given ashort outline of the 
subjects of which the book treats, thereby 
indicating, to a small extent, at ioe ast, the 
gradual development of the railway system. 
This increases the value of the catalogue, 
attracts the attention of the reader, and 
makes it well worth preserving. 





THE PROGRESS OF MARINE ENGINEERING 
FROM THE TIME OF WATT UNTIL THE 
PRESENT DAY. With sixty-seven illustrations. 
By T. Main, M. E. 

In this work of 248 pages is given a con- 
cise historical sketch of the marine engine 
and its growth to its present state. The 
author who is a marine engineer of wide 
practical experience is thoroughly conver- 
sant with the subject he treats on and has 
succeeded in stating it in an exceedingly 
interesting manner. The illustrations are 
good, and the whole forms a very creditable 
work. Any one who wishes to become 
familiar with the gradual development of 
the marine engine in a general way and ob- 
tain a reliable account of what has been 
done, and of what is being done at the 
present day to secure a greater economy of 
fuel, increase of speed, and safety in ocean 
travel, both in the naval and mercantile 
marine service, cannot do better than to 
procure a copy of this work. It is pub 
lished by the Trade Publishing Company, 
56 Vesey street, New York. The books are 
sold by the author, Thomas Main, 1304 
Garden street, Hoboken, N. J. Price $3. 
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JINSWERS. 


Questions of general interest relating to subjects dis- 

sed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 

it effect. If questions are enclosed with a business 
~ommunication, they should be written on a separate 
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(431) ry W. ‘8. : Skonvik, tireden on, writes : 
Please give method of designing bells, rules 
for computing thickness of metal, and for 
determining other proportions. .4.—The 
construction of bells. rules, etc., will be 
found in our issue of November 13, 1891. 

(432) R. H., Buffalo, N. Y., asks: What 
will be the efficiency of a water wheel draw- 
ing 526 pounds of water in one minute, with 
193 feet fall; the wheel is 39 inches in cir- 


cumference, running at the rate of 2,000 
revolutions per minute, and pulling 11 


pounds at the circumference of the wheel? 
A.—70 per cent. 


(433) J. P., Moline, Ill, asks: How many 
tons of iron can be drawn from a cupola 
{ feet 6 inches diameter at one run, that is, 
without cleaning until it cannot be re- 
charged? A, —You will find this informa- 
tion in our issues of June 30 and July 14, 
1892. 2. Whatis the greatest amount that 
has ever been taken from a cupola under 
the above conditions in this or any other 
country? A.—We do not know; in fact, 
we believe that it is impossible to answer 
this question. 


(434) W. L. B., Richmond, Va., asks: 
What course should a young man pursue to 
obtain a license for running a marine en- 
gine? I have served an apprenticeship in a 
locomotive repair shop. A.—We should 
advise you to go to work in a shop where 
marine engines are built or repaired, so as 
to become thoroughly familiar with the 
parts of marine engines and boilers, and 
study during your leisure hours books and 
literature treating on the marine engine. 
For further information, see answer to 
Question 411 in our issue of August 17, 
current volume. 


(435) C. A. C., Kokomo, Ind., has sent us 
drawings and a description of what he calls 
a boiler cleaner. It consists of an internal 
pipe perforated on its under side; this pipe 
is connected to the blow-off valve at one 
end of the boiler, and extends to the oppo- 
site end of the shell, where the end of the 
pipe is closed; the distance between the 
pipe and platesis about 14 inches. Our corre- 
spondent asks: Has this invention any 
practical value, and can it be patented? A. 

Experience has shown that this kind of a 
bottom blow-out apparatus, when kept in 
good working, and used twice or thrice 
a day, is of marked value where the im- 
purities are heavy and sink to the bottom 
of the boiler. Since this is not a new in 
vention, you cannot have it patented. 


(436) R. K., Columbia, 8. C., writes: We 
have some solid castiron rolls to make, 
with steel shafts 3 inches in diameter; the 
rolls are 9 inches in diameter, and 15 inches 
long. Our efforts have not been satis- 
factory. Please suggest a method for cast- 
ing these rolls with the shaft remaining 
tight in the casting. A.—Probably the 
best method is to turn the shaft, giving it a 
smooth surface, and then tin it. Others 
claim that heating the shaft to a dull red 
heat just before the metal is poured gives 
sutisfactory results. Sometimes a coarse 
thread is cut in the center of the shaft, for 
which also good results are claimed. This 
subject has been fully discussed by peer: 
tical men in our issues of May 9, 23, 30; 
June 6, 20, 27; July 4, 11, and August :. 
1885. We would advise you to read these 
articles. 


(487) D. C., Columbus, Ohio, writes: 
Please inform me of a process for covering 
cast-iron with a coating of copper, and give 
exact proportions of materials used. A. 
One way to deposit copper upon cast iron is 
as follows: The pieces of cast-iron are first 
placed in a bath made of 50 parts hydro- 
chloric acid, specific gravity 1.105, and 1 part 
nitric acid; next, in a second bath, com- 
posed of 10 parts nitric acid, 10 parts of 
chloride of copper, dissolved in 80 parts of 
the same hydrochloric acid as just alluded 
to. The objects are rubbed with a woolen 
rag and a soft brush, next washed in water, 

nd again immersed until the desired thick- 
ness of copper is deposited. When it is 
desired to give the appearance of bronze, 
he copper surface is rubbed with a mixture 

f 4 parts sal-ammoniac, and 1 part each 

xalic and acetic acids dissolved in 30 parts 
water. 

(438) W. B., Mansfield, O., 
y give me your advice 
the machinist’s trade. 


writes: Kind 


in regard to learning 
Iam at 


present in a 
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dry goods store but it does not agree with 
me. I would like to know whether I had 
better work in a shop and study at home or 
go to some scientific school. If the former, 
what books should I study? And if the lat- 


ter, which school should I enter? A.—We 
should advise you to go to workin ama 


chine shop and study during your leisure 
hours. The course of home study, with the 
books required, is given in our issue of Feb- 
ruary 19, 1891. After you have served your 
apprenticeship it will be advantageous to 
you to gothrough a course of study in a 
technical institution of which there are sev- 
eral in your State; joinany of them, you will 
learn as much in one as in another provided 
you are determined to learn. If you earn- 
estly pursue the course of home study indi- 
cated above, it will assist you in passing an 


examination for the admission into a tech 
nical school. 

(439) S., Akron, Ohio, writes: Please 
give the mixture for semi-steel rolls. A.— 


it is almost impossible to give a mixture 
which will be satisfactory under all circum- 
stances; indeed, even if one could be given, 
it requires considerable experience to select 


the right grade of iron. The diameter of 
the rolls will also intluence the mixture, 


Another difliculty in giving correct informa- 
tion on this subject is that the correct 
mixture is obtained only by a great amount 
of labor and study, and those who are en- 
gaged in this business do not care to give 
the results of their labors away. In our 
issue of July 10, 1886, a table of various 
mixtures for iron rolls is given by an ex- 
perienced molder, and we _ believe this 
table to be reliable. ‘The manner in which 
this subject has been treated by the author 
will also indicate the difficulties to be en- 
countered, and the experience required in 


making the proper selection of the ma- 
terials. What is spiegeleisen worth per 


pound? A.—For this information write to 
any dealer in iron. 


(440) B. L, Wilmington, Del., writes: I 
have a line shaft running at the rate of 1385 
revolutions per minute. It is driven by a 
slide valve engine, 16x20 inches, with a 
pulley 84 inches in diameter on the crank- 
shaft; the pulley on the line shaft is 60 
inches diameter; these, of course, give an 
engine speed of 96 revolutions per minute. 
Now we have a Corliss engine, 144386 inches, 
with a pulley 72 inches diameter on the 
crank-shaft, and a 48-inch pulley fer the 
line shaft; these will give an engine speed 
of 90 revolutions per minute, with the line 
shaft running at the rate of 185 revolutions 
per minute as before. ‘The Corliss engine 
is to take the place of the slide valve en 
gine. We carry 60 pounds boiler pressure. 
What 1 would like to know is how many 
horse-power will 1 gain by using the Cor- 
liss engine? Ordinary rules show a gain of 
about 80 horse-power, but it seems to me 
that this is too much, A.—Under the above 
conditions, the slide valve engine, with a 
mean effective pressure of 80 pounds, will 
develop about 584 horse- power; the Corliss 
engine will develop, with the same mean 
etlective pressure, about 754 horse power, 
showing an increase of 17 horse-power. 2. 
Will 1 lose any power on account of the 
reduced diameter of the pulley on the Cor- 
liss engine? —No. 

(441) C. E. K., Cortland, N. Y., writes: 
Kindly advise me as to my difficulty of 
making blue prints. My solution 1s 14 
ounces of red prussiate of potash in 8 ounces 
of soft water, and 24 ounces of citrate of iron 
and ammonia in 8 ounces of water dissolved 
separately and then mixed. 1 apply the 
solution with a sponge first in one direction 
and then at right angles to it; when dry | 
place it in a photographer's printing frame, 
and expose it from five minutes to three 
hours. When | am washing the print the 
solution washes all off without leaving any 
trace to speak of. 1 have tried three sam 
ples of paper without any difference, | 
made a new solution, thinking that the 
chemicals were poor. The paper will not 
even turn blue when exposed by itself, and 
1 cannot make it blue in any way. ‘The 
paper has a light yellow color atter it’ is 
prepared, Although you use propor- 
tionately a greater amount of citrate of 1ron 
and ammonia than we have been accustomed 
in using, we do not believe that your difli- 
culty is due to this, In our opinion you 
have not the right chemicals; get these from 
another druggist and follow the directions 
given in answer to Question 375 in our issue 
of July 27, current volume; we have had no 
failure with this process. 2. 1 have arule 
for making prints with black lines on white 
ground, After the paper has been exposed 
the rule says, ‘‘apply developer immediate- 
ly with a sponge or soft copying brush over 
the entire surtace of the print.” The part I 
donot understand is the developer. What 
is it composed of 2? A.—There are several 
processes for making prints of this kind and 
each has a developer of its own, and since 
you do not indicate which process you fol- 
low it is impossible to answer your question 
correctly. Even had we known the process 
itis doubtful whether we could give a cor- 
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rect answer, as the inventors of these pro 
cesses do not care to divulge the chemicals 
used in the developers. 


(442) X. Y., , writes: In computing 
the magnitude of a force to produce a cer- 
tain effect, and in many other engineering 
formulas, the weight of the body is divided 
by the acceleration produced by gravity. 
Please give the reason for doing so. A. 
Since nothing is known of what force is, 
the magnitudes of forces can be determined 
only by their effects. The force with 
which others are compared is the force of 
gravity. Weight is the measure of the 
attractive force of gravity. When it is said 
that_a body weighs one pound it is under 
stood that the attraction of the- earth on 
this pound of matter is a force of one 
pound, It is found by experiment that if a 
body be allowed to fall freely from rest for 
one second it will have at the end of 
that time a velocity of 32! feet: per second ; 
for many practical purposes 82.2 feet, in 
stead of 32) feet, is used. This velocity is 
called the acceleration which is usually 
denoted by the symbol g; and the force 
which produces this acceleration is equal to 
the weight of the body. Forces acting ona 
body are proportional to the accelerations 
which they can produce. Hence if a force 


J acting as a constant pull or push on a 


body perfectly free to move in the direc- 
tion of action of the force produces an 
acceleration «, and gravity acting on the 
same body with a constant force W, equal 
to the weight of the body, produces an 
ucceleration g, We have the simple propor- 
tion, 

PAW Pe OF (1.) 
from which we get, 

Di Ag = W xX a (2. ) 
hence, 

r= MW Xa (3.) 

J 

This shows the reason for dividing the 


weight of the body by the acceleration due 
to gravity. Now in regard to other engi- 
neering tormulas let us go one step further, 
Formula (3) is not given in its simplest form. 
The quotient obtained by dividing the 
weight W by the acceleration y is called the 
mass of the body ; or denoting the mass by 
W 


Gi 


m, We have m Hence formula (3) 


may be written, 

i mK a 
From this we obtain another 
tant formula in engineering. 


(4.) 
very impor 
It can be shown 


: which ¢ denotes the time 


that a ., is 
t 


in seconds during which the constant force 
acts, and + the veiocity in feet per seconds at 
the end of that time. Substituting in form 


ula (4) for «w the value have, 
s 
a = mn 
t 
from which we obtain 
Txt mXov (5.) 


in which the quantity 7'¢ is called the im 
pulse, and the quantity # v is called the 
momentum of the body whose mass is m. 
It will be instructive to show an application 
of the last formula, Suppose a body weigh 
ing 50 pounds is drawn along a horizontal 
plane by a constant pull of 12 pounds, the 


coefficient of friction being ,'5, what will 
be the velocity at the end of six seconds ? 
1 ‘ : 50 
The mass of the body is equal to = 
$2.2 


1.55. The frictional resistance will be 5 of 


0 
50 pounds 9 pounds; hence the effective 


pulling force will be # 12 5 7 
pounds. From equation (5) we have + 
I , substituting for the symbols their 
it 
7 x 6 


values, have v 27.09 feet 
1.55 

per second, Take anotherexample: What 

will be the constant force acting during five 

seconds to impart to a body weighing 150 


pounds uu velocity of 15 feet per second ? 
50 on 
The mass is equal to I $658. From 
32.2 
. ~ . D ® 
equation (5) we have / A , substi 
, t 
tuting for the symbols their values, we 
P 3 1.658 « 15 2 
obtain 7 .V74 pounds, 


7) 
From formula (4) we can obtain another, 
and one of the most important formulas in 
engineering practice. It can be shown that 
v* = 2as, in which v and « denote the 
same quantities us before, and 8s the space 
or distance in feet through which the body 


moves. ‘This gives us a Substi 
ax Ss 
tuting this value of @ in formula (4) we 
have, 
72 
/ mu > 
2X 3 

which reduces to 

[Xs +x m xX v* (6.) 


The expression 4 m v* is called the kinetic 
energy ; some authors call it the vis 
or living force of the body; and the ex 
pression /f 8s is the work which the kinetic 


bird, 


energy is capable of performing. Remem- 


bering that formula (6) may be 
f 
g 
stated as follows : 
FXe=ztix Wy x v3, 
9 
It will be seen that all the foregoing form- 
ulas have been mainly derived from the 
simple statement of proportion (1), and 
which plainly shows the reason for dividing 
the weight of the body by the accelera- 
tion 4. 
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Grant’s Gears, Lex’n, Mass., & Phila., Pa. See p. 12 
Ideal Drawing Stands. M.C. Hammett, Troy, N Y. 
Forming Lathes Mer. Mach. Tool Co., Meriden, Ct. 
6-Spindle Turret Dril’s. A. O Quint, Hartford, Ct. 
Milling Machs. Kempsmith M. T. Co., Mill.,Wis. 
Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St.. New York. 
Drill Presses, with Tapping Attachments. 
Gould & Eberhardt, Newark, N. 
Davis Key Seating Machines kept in stock hi 
Manning, Maxwell & Moore, 111 Lftberty St., N. Y. 
Selden Packing for stuffing box, with or without 
rubbercore. Randolph Brandt,38 Cortlandt St., N.Y. 
Pulley lathes, most eflficient offered. The Lodge 
& Shipley Machine Tool Co., Cineinnati, O. 
Air Compressors for every possible duty. 
\ir Compressor Works, 43 Dey Street, 
For Cypress Tanks and Vats, address W. 
well Co., Floyd and Main Streets, 


—— 


Cald- 
Louisyv flie, ee 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, Vacuum pumps, vacuam apparatus, 
air pumps, acid blowers, filter press pumps, ete. 


* Shapers (Double Triple Quick Stroke’) 
Trade Mark. 
Gould & Eberhardt, Newark, N. J 


Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son's 
Shafting Works, Drinker St., Philadelphia, Pa. 

Most sensitive and durable 


made; works within one pound, 
T. Kieley, 11 W.’ 


Damper Regulator 
Send for circular. 
rhirteenth Street, New York. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 


all descriptions. RK. M. Clough, Tolland, Conn. 


12-inch breech-loading rifled mortar & mounting, 
wht 118.000 Ibs., front Gov’t B’ld’g, World’s Fair: 
des*n on applica’h. Builders Iron F’dry, Provy., R. I. 


“Pumping Machinery.’ New book, 450 pp, 8vo, 
270 Kng. Prospectus tree. W. M. Barr, 3223 Powel 
ton Avenue, Philadelphia, Pa. 


Gear Cutters, Auto. Specially adapted for Motor 
Gears and all other style Gears. 
Gould & Eberhardt, Newark, N. J 
De Lamater Screw Propeller Wheel, made only 
y The Samuel L. Moore & Sons Co , Elizabethport, 
N.J., who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, etc. Location and equipment well 
adapted for Heavy Steamship Repairs. 


“Binders” for the AMERICAN MACHINIST. Two 
styles, the ‘Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
‘New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers wee full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co,, 203 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 Bast 
Tenth Street, New York. 
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A Sy santana With the Aviators. 


3y WiLuiAM H. 


HARRISON, 
Some time ago one of your correspond- 
ents, criticising my letter on Maxim’s flying 
machine, accused me of being ‘‘ unfriendly 
That such is not 
the following account of a sym- 
which I had the 
-will show: 


to students of aviation.” 
the case, 
posium of aviators—in 
pleasure of assisting 

An acquaintance of mine who lives-in a 
mortgaged house, but always has a little 
money to drop in each new fake which 
under his notice, invited me to go 
with him to State street in Boston, and see 
a ‘‘new thing which was being quietly de- 
veloped, which was to do away with all 
the present systems of railroads and ship- 
ping; all they want is a little more money, 
and they are getting it very fast, so you 
will have to hurry up if you want a chance 
to invest in the greatest discovery of the 
etc.” 

I afterwards learned that this man, who 
to me appeared honest, was getting 80 per 
cent. commission upon any new subscrip- 
tions for the stock which he might bring in. 

This commission was faithfully paid him, 
in sheets of engraved paper torn out of the 


comes 


age, etc., 
































































































1) 


stock-book by the chief aviator, and my 


honest acquaintance was happy in the 
receipt of a good income in stock. A good 
fat stock-book in the hands of an ex 


perienced promoter of fakes, is for the time 
quite as good as a fat bank account. He can 
negotiate for any sort of property, which 
has any real value, and be sure that he is 
not going to be cheated. He pay a 
board bill, or room rent, and get some cash 


can 


balance, to pay car fares, and drinks withal. 

He can get booming editorials in the daily 
papers—advertisements and commendatory 
reports of college professors must usually 
be paid for with money. 

He can get leading politicians to have 
their names spread abroad, as_ presidents 
and directors, so as to get a pull upon their 
followers. Quite recently a member of the 
U. S. Senate, from one of our mountain 
States, exhibited a cut of his Solonic head 
at the top of a quack medicine ‘‘ recom- 
mend,” written by himself, ‘‘ for the benefit 
of suffering humanity.” 

Having seen a good many of ‘‘the great- 
est discoveries, etc., etc.,” I did not enthuse 
much over the matter until the idea came in 
my mind of the fun which there might be 
in attending, with the recommendation of 
being a countryman with money; so up I 
went to a room in the 12th story of one 
of our big new office buildings—which big 
buildings are perfect swarming places for 
fake operators—and was introduced to a 
man in long hair and spectacles, who was 
the great inventor and chief aviator. 

There was also another man who 
me an unpleasant turn when I looked upon 
him; he was of great height and size of 
bone, and equipped with but one eye—not 
exactly in the middle of his forehead, like 
the ‘‘ogre” in ‘‘Sinbad the Sailor ’’—but 
which, with its size and inflamed condition, 
and redness of his hair, gave me the im- 
pression of great heat and ferocity. This 
was the assistant aviator, and, in spite of his 
appearance, he had been thoroughly tamed 
by his chief selling him stock for a hundred 
or two dollars, then giving him a mortgage 
upon the furniture in the which 
mortgage afterwards proved to be second or 
third—for more money, and he had become 
fearful that he was not to see it again. 

Several other persons, stockholders, actual 
and prospective, were present, and being 
called to order by the chief, were addressed 
as follows: 

‘*GENTLEMEN—I have here 
together for the purpose of exhibiting a 
demonstration of the great discovery which 
I have made, by means of which we will be 
able in a short time to pass with almost 
lightning speed from point to point, doing 
away with railroads and steamships, and 
enabling us to carry the heaviest freights 
with the utmost economy. 

‘* While other inventors have been worry 
ing over the problem of how to make a 
flying machine light enough to be held 
aloft by its own power developed in con 
stantly working engines of delicate and 
unreliable construction, I have gone on and 


gave 


” 


room 


called you 


discovered and developed the ¢rwe principle, 
by the use of which I am not limited to 
skeleton constructions of aluminum, bam- 
boo, and oiled silk, and on which no man 
would ride more than once, as he has not the 
brains of a goose to guide his cumbrous trap. 
This true principle is the air ship, which 
may be built of steel and heavily loaded and 
floated in the air, with the same or greater 
safety than an ordinary ship upon the water. 

‘‘As regards ships upon the water, any 
naval architect will tell you that each cubic 
foot of the displacement of the ship will 
carry only 64 pounds of weight. 

“In my air ship, which is floated by 
forming a vacuum under the deck by the 
method which I have named antheris, I can 
do immensely better. Thus scientific men 
are agreed that the atmospheric pressure 
which raises the water in a common pump 
is about 14.7 pounds per square inch, or 
upwards of 2,000 pounds per square foot. 
If the weight to be carried is less than the 
2,000 pounds, all I have to do is not to 
exhaust my air so perfectly. 
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‘Take an actual steamship, 318 feet long, 
40 feet wide, drawing 184 feet of water. 
The displacement, which is the actual 
weight of the entire ship and cargo, is 3,440 
tons, of 2,240 pounds each, which gives 
8,400,000 pounds. 

‘“The area of the deck of this ship is 
about 7,600 square feet, so that floating this 
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air, the propulsion and steering becomes a 


very simple matter, on account of her great’ 


strength and compactness; the resistance of 
the air even when blowing a gale is easy to 
overcome by suitable propellers.” 

All this and very much more by way of 
introduction. 

‘‘Now, gentlemen, that you may see and 
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under the head of Pneumatics, 
‘Weight Lifter.” 

The weight lifter as used in the schools 
was a bowl of heavy glass about 8” diam 
eter, with a bag of rubber cloth, of thy 
same size and shape, secured air tight to th 
rim; the bowl was inverted upon a hich 
stool, having a ring for a seat; weig} 

were attached to the ba; 
and the air exhausted }y 
an air pump connected by 
a hose to the center «| 
the bowl, and the atm 
pheric pressure forced thy 


the 


as 


bag up into the bow], and 
lifted the weights. 

This astute aviator, 1 
doubt observing — tha 
the use of the stool would 
suggest a terrestrial rather 
than an aerial support fi 
his ship, threw out th 
part of it, and 
wished to show the actio 
of vacuum upon the u; 
per surface only, turne: 
the flexible part up, an 
attached the wire to that 
forming the real suppor 
for the apparatus. Thi 
hose for exhaustion passed 
through a int 
another room. 

But let him proceed. 

‘‘T have, at great- ex 
pense, this to bi 
made in glass, so that you 
may be able to see from 
the internal operation that 
there is no deception 
Here on the floor is 100 
pounds of sash weights 
attached to the model 





as hi 


door 


caused 




























The model being of glass 
this cord (hose) prevent 
it from drifting about th 
room and getting broken 
when it floats; for the 
same reason it is supported 
by this wire when not in 
Wse, 
‘*T have discovered that 
y this anthexical action is s: 
sensitive in this 
model that by merely tap 
ping once upon the glas 
you will see it rise, taking 
its weight from the floor. 
He tapped, and, behold 
it was so. 


small 
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Fig. 10 


twice, 
rise. 


we “Tt tap and it 
ceases to Thre 
times, and it lowers itself 
its Twic 
again, and it stops low 
ering. 

“T am not able to tell 
at present whether this is 
a vibratory or a hypnoti 
action upon the molecules 





“uh > and weight. 


aide 


of the ether remaining in 

the the 

g haustion; there is 

scientific authority 

either hypothesis,” 
etc, 

**T will now replace the 


glass after ex 
hig! 
for 


etc 


ine 
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Fig.11 


covering, as I do not wish 
to have the principle o 
operation known 
until the company is ready 
to protect itself by brow 
patents. 
‘There is 
left ; 
blocks have been set asic 


made 


littl 
large 


yet a 


stock some 
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ENGINE STANDARD AND CYLINDER PATTERN. 


ship in the air by the principle of anthezis, 
I have only 1,105 pounds to be supported 
by each square foot, or less than 8 pounds 
per square inch, a vacuum or reduction of 
atmospheric pressure which it is perfectly 
easy to attain. 

‘I challenge any experts you may bring 
to disprove the correctness of my figures. 

‘*Once the ship is properly floated in the 





judge for yourselves whether I have been 
making empty brags or not, I have prepared 
this practical ’ Here he 
pulled a cord, causing a drapery or petti- 
coat to slide up on a tight wire depending 
from the ceiling at the far end of the room. 
The lower end of this wire was attached to 
the diaphragm or bag end, of what 40 years 
ago was described in the philosophy books, 


demonstration.’ 





Fig. 


13 for Mr. A., Mr. B. and Mr 
C.” (naming some of our 
advertised capital 
ists), ‘‘who are never known to take hold o 
anything unless it is good” (they have taker 
many good things, the insolvency law bein: 
the last), etc., etc. 

While he was speaking, friend th 
ogre came into the room from outside, look 


best 


my 


ing, if possible, more heated than when he 
unnoticed by most of th 
audience, and a suspicion came into my 


disappeared, 
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mind that here was the deus er machina, the 
worker of the air pump in the next room, 
and that his name was -1/¢hevis, 


- i 
An Engine Standard and Cylinder Pat- 
tern—I. 
BY J. i, 


Figs. 1-7 (page 10) illustrate the main 
casting for one of the small stationary en- 
gines which occur in so many modified types 
at the present day. It comprises, in one 
casting, the cylinder, standard and crank 
bearings. It is bolted toa base, which ful- 
fills the purpose of a tank, and which like- 
wise carries the boiler, and the whole is 
portable on road wheels. ‘The 
shown here is selected for illustration be- 
cause it involves a very considerable amount 
of neat and careful pattern work, as well as 
rather troublesome molding, the cores being 
numerous. Although modified methods of 
construction would be practicable, I will 
describe this just as it was actually made 
and molded. 

In the figures, A is the cylinder bore, 3 
the steam chest, (a steam jacket cast with 
the cylinder, D the columnar standard, 
cross-sections of which are shown in Figs. 


casting 


’ 


1-7, E E the guides for the cross-head, # 
the crank shaft bearings, G the hold down 
lugs, /7 the steam flange, J exhaust ditto, 
AK cylinder stuffing box, / steam chest 
ditto, 2 steam passages, j exhaust ditto, 
i: valve face. Minor letterings will also be 
referred to when describing the pattern 
work. 

Notwithstanding that cylinders are mostly 
cast upon end, as the best method of insur- 
ing sound metal, such a course in this case 
where the standard is cast with the cylinder 
would entail several difficulties in the vent- 
ing and securing the cores. For this reason 
the pattern is molded upon its side, and the 
mold poured similarly. 

Figs. 8-11 illustrate the pattern in various 
aspects. Itis jointed along the plane 7 4, 
Figs. 10 and 11, which allow of the steam 
chest core being placed lowermost in the 
mold instead of sideways, and it brings the 
crank bearings at bottom and top of the 
mold instead of sideways. Fig. 8 is an 
external view of the pattern; Fig. 9 shows 
one half open in the joint face. 

As it would be very injudicious to make 
such a pattern as this in solid wood, it is 
lagged up in the manner shown in the 
figures. First there is a central body or 
blocking M, upon which the body of cyl- 
inder and base alike are built. This is of 
hexagonal form, and runs nearly the whole 
length of the pattern. This is shown at WV 
in the end views, Figs. 10 and 11, and in 
the plan of the joint face of the pattern in 
Kig. 9. The only reason for having a space 
it 7 destitute of the blocking was because 
there would be less risk of the cylinder body 
becoming affected by extremes of tempera 
ture than there would have been if that 
portion were blocked quite solid. The 
long portion of the stem below and the 
short portion above are first doweled to 
gether in the rough, and planed to the 
hexagonal section. The half containing 
the dowel holes is then laid upon a joint 
board or upona true bench at the proper 
distance 7 apart, and the cylinder body 


igged up upon it, all joints both faces and 
edges being well glued, and the lagging 
strips being screwed besides to the blocking. 
hen at this stage the work is put into the 
lathe and the cylinder body 4 turned, and 
ind also the print m for which the stem 
is extended about 5inches beyond the cyl 
Also a portion is turned at n 
ind a similar portion at 0, Fig. 9, to receive 
these portions of the pattern base which 
iave to be fitted to them subsequently, as 
seen in Fig. 9. 

On each half of the pattern there are three 
main pieces of stuff which form the base. 
These are seen in the end view, Fig. 11, pp 
ind q qg, and also in Figs. 8 and 9. Each of 
these may be formed in one, or in two pieces 
jointed. 
this is merely a matter of detail which de 
pends on what stuff happens to be available 


inder end. 


I show them each in one piece ; 
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in the shop. These pieces are fitted at the 
small end round the turned portion x of the 
central stem .V, and at the large end to the 
cross pieces +” which are fitted around the 
central stem. The pieces pp are also jointed 
longitudinally in the joint face yg of the 
pattern, and also along the planes S S, Figs. 
8, 9 and 11 and they are also glued to each 
other along these latter planes. 

In Fig. 9 it will be noted how the cylinder 
lagging comes well over the long central 
stem WV, and how the butting of the longi 
tudinal pieces p p and qg q coming up to the 
lagging on the same stem renders the pattern 
practically 
same time all the advantages of building up, 


solid, while retaining at the 


namely, freedom from liability to warp and 
shrink, and lightness. 

At this stage of preparation the pattern 
is, except for the turned cylinder, a roughly 
rectangular lump bearing little relation to 
the rounded and curved outline which it is 
required to possess ; and a good deal of de 
tailed cutting has to be done now with 
chisel and gauge, and planes, to templets. 
First the bottom end, Fig. 11, is marked 
round to the outer lines shown in Fig. 11. 
This end has to merge into the circular form 
at ¢, turned in the lathe ; compare Figs. 1, 4 
and 8. 
sections vary in every transverse plane, as 
seen in Figs. 5-7. 


Between these two extremes the 


Certain sections are 
taken, corresponding with sections taken 
from the full sized shop drawing ; 4, ¢, ¢, e, f, 
Figs. 1-7; and the widths at these sections 
are taken and marked off in the joint face 
of the pattern, Fig. 9, and the curves 1 
are drawn through them from end to end 
with a strip of wood bent to the curve 
which passes regularly through these points, 
a nail being driven in at each point to hold 
the strip against, while the curve is being 
marked. These curved edges are set in with 
the gauge and chisel and the curves marked 
thence on the joint face of the other half of 
the pattern. 

Next templets are made to the transverse 
half section of the pattern at the several 
points already taken, and by means of these 
the pattern is cut to shape at those precise 
sections. Fig. 12 shows a templet for the 
section at dd. Or a half templet, Fig. 13, 
set from the joint face is used. Four or 
five of such sections will be taken, and four 
And after- 
ward the portions intermediate therewith 


or five separate templets made. 


are worked lengthwise from section to sec 
tion. In this way accurate 
Of course, the curvatures of the 


results are 
secured, 
templets for the sides ~~ of the pattern 
vary as the section changes from the almost 
rectangular form of the base to the circular 
form next the cylinder. The reason of the 
section of the templets at Figs. 12 and 13, 
ab will be evident on a comparison with 
the sectional form of the casting, shown in 
The whole of the interior is 
cored out, but no print is used to carry the 


Figs. 5 and 6. 


main core beyond the end print m in Figs. 8 
and 10. 
upon the flat surface of the mould, formed 


Klsewhere the main core only lies 
by the pattern at V, Fig. 8, and this is the 
portion which is worked by that part of the 
templet marked a, And the reason why the 
face is shouldered down with a convex edge 
is because the casting has a convex edge in 
section ; compare Figs. 4 and 6, and this 
is formed in the pattern entirely. Hence 
the reason for the concave edges / / in 
the templets, Figs. 12 and 13, which im 
part the convex edges to the pattern. 

A portion of print is formed at w, Fig. 8, 
of circular form, This receives the circular 
portion of the core which encircles the 
stuffing box A, seen in Fig. 2. 

Upon the body of the pattern, thus pre 
pared and brought into outline, several parts 
have now to be fitted. Beginning at the 
cylinder end there is the block B, Figs. 8 
and 10, which forms the steam chest, cor- 
responding in outside dimensions with the 
steam chest Bin Figs.1 and 38. This is 
screwed to the cylinder body. Upon it is 
screwed the facing and the print, corres 
ponding in length g g and in width 4 with 
the length and width of the steam chest 
opening in Figs.1-8. The facings // and //, 
for steam and exhaust, respectively, with 
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their prints are skewered upon the steam 
chest, Figs. 8and 10. A facing y for the 
valve rod guide (compare with Figs. 1 and 
2), completes the cylinder end of the pattern. 

At the lower end there is the print WV .\ 
which supports at that end the main body 
core. Thisis made of good width xn, lest 
the core, being heavy, should crush the 
sand. It is always better for this reason to 
give ample bearing to prints, even though 
in excess, to prevent the risk of heavy 
cores crushing. This print is boxed up, as 
seen in the views, its length is nx, and the 
depth of each half is n 1. 

Then there are hold-down lugs (, Figs. 
8,9 and 11. 


recesses cut in the pattern, seen clearly in 


These are fitted into angular 


Fig. 11, and are skewered on, so that they 
shall deliver after the main pattern, the 
reason of this being their under cutting at 
Z, as seen at Fig. 7. Their bolt holes are 
not cored, but drilled. The crank bearings 
F’, Figs. 1 and 2, are fitted as shown at F/, 
Fig. 8. 

The main outlines of the bearings / /, in 
Kigs. 1 and 2, are the same in casting and 
pattern, but the seating for the brasses is 
cored out with the print /”, Fig. 8, and the 
space 0, in Fig. 2, is also necessarily cored 
out with the print O in Fig. 8. 

This, except for cleaning up and varnish 
ing, completes the pattern. There is, how 
amount of work 
involved in the construction of the core 


ever, nearly an equal 


boxes, but I must defer the consideration of 
these to another paper. 
ae 

It is announced by the Secretary of the 
A. S. M. E. that about forty members of the 
French engineering societies who arrived in 
New York by the steamer ‘‘ 
August 26, will remain in New York one 
week as guests of the N. Y. Welcome Com 
mittee acting especially for those American 


La Champagne” 


engineers who went to Paris in ’89, and will 
then proceed to Chicago r/v Niagara Falls. 
Returning the party will go e/a St. Louis, 
Pittsburgh, Washington and Philadelphia, 
leaving New York for home by steamer 
‘*Havre” September 30. 

en 

“Men Wanted.” 


The President of the U.S. Civil Service 
Commission informs us that there is ade 
mand for more fourth assistant examiners in 
the Patent Office than the Commission is 
able to supply. It, therefore, wishes to 
make known to as many students of col 
leges and other competent persons as possible, 
that such positions are open. The salary is 
$1,200 per annum, and a pamphlet contain 
ing full information will be sent to those who 
desire to become applicants. In addition to 
the regular dates and places of examinations 
as given in the schedule, the Commission 
will arrange to give the examination on 
September 7 in Boston, New York, Phila- 
delphia, Detroit, Chicago, St. Louis and 
Omaha, if there are applicants for these 
places. 

Requests for application blanks and for 
the pamphlet of instructions should be ad 
dressed to the United States Civil Service 


Commission, Washington, D, C 
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Many improvements and repairs are being made 
about the Crown Manufacturing Company’s plant 
at Phelps, N. Y 

Ground has been broken for the new N. R. Pege 
tool manufactory at Utica, N. Y. The building 
will be 201x50 feet 

Hayden & Dunbar have commenced the rebuild 
ing of their recently burned foundry and machine 
shop at Carleton, N. B. 

The Morris Bailey Cold Rolled Steel Company 
will soon move its works to Wilson station, near 
Monongahela City, Pa. 

The Baldwin Locomotive Company, of Philadel- 
phia, will build 18 six-wheel locomotives for the 
Erie Railroad Company. 


The Galveston & Western Railroad Company 
will erect a railway bridge across the Galveston 
Bay, near Galveston, Tex 


Ae 


The Michigan Peninsula Car Manufacturing Co , 
at Detroit, Mich., is looking for a good site to 
which to remove its plant 


















































Two hundred men are engaged in constructing 
the Lenoir (N, ¢ Car Works, and the buildings 
are nearly ready for machinery. 

The Bourke Manufacturing Company, of Youngs 
town, Pa., will soon enlarge the plant and conduct 
business on a much larger scale 

Work has been commenced on the buildings for 
the Georgia, Carolina & Northern Railroad re 
pair shops, ete., at Abbeysville, S.C, 

Che Franklin Tron Company, of Franklin, Mass., 
will remove its foundry to Milfred, where large 
and suitable buildings will be erected. 


Tae Chattanooga Company, 


f Chattanooga, 
Tenn., is preparing specifications for the proposed 
steel bridge over the Tennessee River. 

The Record Foundry and Machine Company has 
commenced the enlargement of the molding de 
partment at ifs plant at Moneton, N. B 

The Arctic Machine and Manufacturing Com 
pany, of Cleveland, O., is preparing plans with a 
view to making a large addition to its plant. 

The Wisconsin Electric Light and Power Com 
pany, of Milwaukee, Wis., will build a factory for 
the manufacture of dynamos at Layton Park. 


It is reported that the Missouri, Kansas & 
Eastern Railroad Company will build a round 
house and repair shops at St. Aubert’s, Mo. 

It is said that the capital stock of the Hyer 
Sheehan Electric Motor Company, of Stafford. 
Conn., has been increased from $2,500 to $3,000. 

The foundry of Brown & Sharpe Mfg. Co. started 
August Hf, after the usual vacation, and all depart 
ments of the machine shops resumed work Au 
gust YS 

The Toledo Bridge Company, of Toledo, O., is 
putting up a 90x250-foot addition to its plant, whieb 
will be equipped with machinery for structural 
iron work, 


The Bothwell Compressed Air Improvement and 
Construction Company, of New York, has been 
formed. The directors are W. T. 
others 


Bothwell and 


The County Commissioners of Thomaston, Ga., 
have decided to erect a new bridge aeross the 
Flint River, and will have plans, ete., prepared in 


a short time 


Shortly after September the new Gould Car 
Coupler Works at Depew, near Buffalo, N. Y., will 
be ready for business. Some 500 men will be em 
ployed at the outset 


Ground has been broken at Olneyville, R.1.. for 
the new plant of the Diamond Machine Company 
The building will be of brick, 140x60 feet in size, 
and three stories high. 

Whispell & Denby, at’ Norfolk, Va., intend to 
add an 80 horse-power boiler to their saw-mill plant, 
and will also put ina tire pumpand a three saw 
gang edging machine 

An addition is being made to car shops. at 
Elkins, W. Va., for the purpose of increasing the 
manufacturing facilities. The addition will nearly 
double the size of the plant 

Klug, Baches and Stoll, of Milwaukee, Wis., 
will soon begin the ereetion of a brass foundry 
The dimensions are 10x80 feet, with a brass finish 
ing shop 140x100, and a pattern shop and boiler 
room 50x62 feet 

The Portland Ammoniate Co. has been organized 
at Portland, Me., for the purpose of manufacturing 
fertilizers with $250,000 Capital stock 
are: President, Ed. C, Hersey, of Portland: treas 
urer, Wm, KE. Perkins, of Deering 


The officers 


The Gibson Tron Works, of Gibson City, IIL. re 
cently incorporated, will erect, the coming fall, 
two buildings of brick and iron, 50x120 feet each, 
for the manufacture of hot water and steam radia 
tors and for general machinery work 

The new addition to the Billings & Spencer 
Company’s machine plant, at Hartford, is rapidly 
nearing completion, The building will be used for 
the manufacture of small wrenches, as a drafting 


room, and for counting-room accdmmodations 


The Interchangeable Tool Company will locate 
at Utica. N. Y., and has obtained land upon which 
to erect a plant A factory 200 feet long and 50 
feet wide will be built. It will be in operation by 
January 1, 1894, and about 150 men will be em 
ployed 


The Pennsylvania Railroad Company bas begun 
the erection of a building at Washington, D.C., 
which will be 170x161 feet in size, constructed of 
corrugated iron, and will admit of 32 cars being 
repaired at one time ; other additions are also to 
be made 


The Valley Mill, at Youngstown, O., is busy on 
the improvements at the plant. The foundations 
for the new 12 and inch mills are completed, and 
work is being commenced on the new machine 
shop and blacksmith shop. The repairs are also 
quite extensive, 


A very neat and interesting pamphlet has been 
issued by the Dodge Mfg, Co., of Mishawaka, Ind 
The pamphlet is called a ** Souvenir World’s Col 
umbian Exposition.’’ Besides some account, with 
illustrations, of the growth of the business of the 
company, the pamphlet contains interesting illus- 
trations and descriptions of rope transmissions 
and other power transmitting devices. The pam 
phlet is intended for distribution at the Fair but 
will be sent to any of our readers who send address 
to the company, 
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Wm. H. Owen, of Springfield, O., has severed his 
connection with the Springfield Machine Tool 
Company of that place, and there has been or 
ganized in Springfield, the Owen Machine Todl 
Company, in which Wm. H. Blee, Geo. Marks and 
others also The 
expects to be running its shop within a short time, 
having leased quarters in a building ready for 
occupancy. 


are interested. new company 


The Youngstown (O.) Bricge Company is build- 
ing the largest single pieces of bridge work ever 
shipped from that city, consisting of three plate 
girders for Duluth, &6 feet in length, 8 feet deep, 
and weighing In the construction 
will be used twelve angles, 6x6 inches, 8&6 feet 
long, each weighing 1% which are among 
the largest single pieces of angle ever rolled in 
the United States. will require 
three flat cars each. 


30 tons each 
tons, 


These girders 

The Hamilton Iron and Steel Company, of Hamil- 
ton, Ont., is now being organized. The company 
intends to erect a large blast furnace at Hamilton. 
Work has already been commenced upon the 
foundations of the furnace, which will be 75 feet 
high and 16 feet diameter at the bosh. The 
furnace will have a capacity of about 200 tons per 
day. The company expects ultimately to erect a 
steel plant, which will be operated in conjunction 
with its blast furnace. 

The Brown-Bonnell Iron Company, at Youngs 
town, O., is making general repairs at the exten 
sive plant, and nearly all the mills are being over- 
hauled and put in shape. The network of narrow- 
gauge tracks are being changed so as to make it 
more convenient to transfer iron from one place to 
another, and an entire new track is being laid to 
the new warehouse, the framework of which is 
now all up. Two large scales for weighing iron 
have been put in and a large depression in the 
grounds has been filled. 


The D. & H. ©. Co. has nearly completed at 
Oneonta, N. Y., a new brick shop 18x250 feet long, 
with engine, boiler and coal room adjoining with 
chimney stack to be 80 feet high (also of brick) 
It is to be used for mill carpenters’ work and car 
repairs, having three tracks running through its 
length. Provision is made to take the cars through 
the shop by means of a capstan and rope, the driv 





ing shaft being under the floor. There will be 
also a traveling trolley with four hydraulic cylin 
ders 18 inches diameter, water pressure 40 pounds 
per square inch. It will be suspended from the 
roof trusses, and will be used to raise one end of 
a loaded car to remove or change its truck. The 
shops are now working nine hours per day, and 
are closed Saturdays. 

In times like these when almost every manu- 
facturing concern is complaining of hard times 
and lack of orders, it does one good to find that there 
is occasionally a which is running full 
time, and has plenty of orders. The Berlin Iron 
Bridge Company, of East Berlin, Conn., are full 
of orders, are running their entire plant full 
time, and portions of their works overtime. They 
contracts for a work, in 
eluding a electric light and power station 
at Lynn, Mass.; a drawbridge at Salem, Mass.; 
a new foundry building for the New Home Sew 
ing Machine Company, at Orange, Mass.; an iron 
building to go to Tampa, Fla.; a large bridge for 
Chester County, Pa.; an new iron storehouse for 
the New York Knife Company, at Walden, N. Y.; 
a large power plant for the Poiladelphia Traction 
Company, of Philadelphia, Pa.; a large cotton 
shed for the Southern Pacific Railroad Co., at 
New Orleans. La.; a new roof for the purifier house 
of the Northern Liberties Gas Compa.wy, at Phila- 
delphia, Pa; a new power house for the Reading 
Traction Company, of Reading, Pa.; anew power 
house for the State Street Horse Railway Co., 
at New Haven, Conn.: a car barn for the Easton 
Transit Company, at Easton, Pa.: a large smelter 
building for the Anaconda Smelting Company, at 
Anaconda, Mont. Besides these they have numer 
ous small jobs seattered throughout the country 
which will employ their entire plant until after 
the ist of January. 


concern 


have large amount of 


new 





Machinists’ Supplies and L[ron. 
New York, August 26, 1893. 

Iron—American Pig—We quote Standard North- 
ern brands, No. 1 Foundry, $14.50 to $15.00; No. 2. 
$13.50 to $14.25; Gray Forge, $12.25 to $12.50. South 
ern brands of good quality are obtainable at $13.75 
to $14.50 for No. 1 Foundry; $12 50 to $13.50 for No 
2 and $11.75 to $12.50 for Gray Forge. 
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HAVE YOU A DEPTH GAUGE? 


Itis avery simple and invaluable little instru- 


ment. Wesometime ago 


the machinists who work in our factory, and others 
who saw them wanted them. 
few hundred, had them nickel plated and put 

nominal price of 40 cents (post paid) upon the arti- 
It is as well made as any instrument of 


cle. 


kind and if not satisfactory may be returned. 
reason we sell this tool at such a price is in order 
to bring us into connection with engineers and ma- 
chinists. Thisis why we publish our engineering 
books at cost price, which sell by the thousand. 


MASON REGULATOR CO., Boston, Mass. 


Address, 
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MECHANICAL DRAWING. 


By Prof. CHAS. WM. MacCORD. 
Part I —Progressive Exercises. 
Part II.—Hints to Draftsmen. 
4to, cloth $4.00 


JOHN WILEY & SONS, NEW YORK. 





Ready Made Cut Gears. 
Ready Made Cast Gears. 
Ready Made Brass Gears. 
diears Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 
Treatise on Gears, $1.00. 
Gear Cutting Machines. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South Lith St, 
Philadelphia, Pa. 





FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF THE CELEBRATED 


FITCHBURG 


AND OTHER 


yr 


SEND FOR 
CATALOCUE E. 


48-inch Planer. 


ENGINE LATHE 


METAL-WORKING MACHINES, 


FITCHBURC, 
MASS. 





HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut st., Philadelphia. 


tv? Our New and Revised Catalogue of Practical and Scien 
cifle Books, 88 pages, &vo.. and our other Catalogues and Cir 
culars, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furni-h his address. 





BROMPTELD-PEARSON TECHNICAL SCHOOL, 


TUFTS COLLEGE, MASS. 
Engineering Courses for Special Students, 


For Further Information Address 


GARDNER 0, ANTHONY, DEAN, 





HW. JOHNS 
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ASBESTOS 
SECTIONAL 
PIPE 
COVERINGS. 


ys : 


Non-Conducting Coverings for Steam and Hot Water Pipes, Boilers, etc. 


ASBESTOS BOILER CovERinwcs 
JOHNS MANUFACTURING COM 


H. W. 


PANY, 


H. W. Johns’ Asbestos Millboard, Sheathings, Building Felts, Fire-Proof Paints, Liquid Paints, 
Asbestos Roofing, Etc. 


@7 M.\IDEN LANE, N. ¥. 


Jenscy City, Gricaco, Puiacetema, Boston, Atrianta, Lonoon. 


Antimony—The market is steady. We quote 
L. X., 10.05¢c. to 10.10c.; Cookson’s, 10.25¢c. to 10.30c.; 
Hallett’s, 9.75c. to 9.80c., and U. S. French Star, 
1046c. 

Copper—The market for Lake Copper is weak 
and dull. Holders are asking 9.55c. to 9.60c. Cast- 
ing Copper is held at 9lgc. to 9\4c. 

Lead—The prices have advanced to 3.55¢c. and 
3.60c. tor carloads, and offerings are light at 3.65c. 
Lard Oil —Prime City is quoted at 63c. to 65c 
Spelter—The market is dull, holders are asking 
3.70c ; but less would buy for New York delivery. 
Tin—Spot tin has advanced to 1944c, and other 
deliveries for August and September are held 
steady at 1914c. and 19.50c. for October. The de- 
mand is slight. 


WANTED# 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 
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Pattern maker wishes position; good workman. 
C. H. Inman, East Thompson, Conn. 

Draftsman & M. E. (griduated in Europe) wishes 
a situation; good refs. Box 78, AM. MACHINIST. 


Young man wants position as assistant drafts- 
man where he can spend part time worsing in ma- 
chineshop. Box 83, Roselle, N. J. 


_ Draftsman (designer), experienced in mach. tools, 
jigs and general machinery, desires position. Ad- 
dress Box 76, care AMERICAN MACHINIST. 


Wanted—Situation by first-class mechanic, as 
general foreman or assistant in general machine 
shop and first-class engine works; thoroughly un- 
derstands indicator. J. D., Am. MACHINIST. 


Wanted - Position by tool maker used to univer 
sal milling and grinding machines, turret lathes, 
and the making of too.s for the same; setting up 
and repair of machine tools, shafting, ete.; 12 
years’ experience, steady. Address Box 77, AMERI- 
CAN MACHINIST. 





Wanted—Position as sup’t of boiler works or, 
will take job laying out; by a man of large experi- 
ence in handling a iarge body of men and turning 
out Al work at lowest cost; references Al. Address 
Bouer Maker, AMERICAN MACHINIST. 

Wanted—Position as sup't, or foreman, by man 
skilled as such, in gen. machine shop and foundry, 
37 yrs. old, 12 yrs in charge of shops, sober, indus- 
trious, thorough mechanic, accustomed to con- 
tracting, gen. mach’y, steam plants, familiar with 
foundry. “A. B. C.,” care Whitcomb, Mo, 








+ MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded 


Cheap 2d hd lathes & planers. S. M. York, Clev’d, 0. 

Jest Steel Flue Scrapers. Kelley Co., Erie, Pa. 

For Sale—Second-hand drill presses, engine lathes 
& planers. Dietz. Schumacher & Co., Cincinnati, O. 


Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

Thousands of tons of machinery molding sand 
for sale at Geo. D. Slade’s, Waterford, N. Y 

Drill press, 38’ swing, $75. Turret lathe, $100. 
Screw-cutting lathe, 18’, $120. Box 229, Am. Macu. 

Rubber, metal and compositivn patterns for 
carding & grouping; small rubber & metal work to 
order. John T. Usher, 116 E. 54th St.. New York. 

Will manufacturers of light hardware in Canada 
send their address to J. Logan, Overlook, 
Dutchess C unty, N. Y. 

We will pay 50 cents each for copies of the 
AMERICAN MACHINIST Of December 4, 1886 issue, 
must be unsoiled and in good condition. AmErt- 
CAN MACHINIST PUBLISHING COMPANY, 203 Broad- 
way, New York. 

For sale—A complete set of em for a 12x6 
screw cutting automatic cross-feed engine lathe, 
with all modern improvements; easy to build 
some new features, and a very good tool room 
lathe; this is a bargain; patterns cost $250: will be 
sold for $109cash. W. H. Ermentrout, Reading, Pa. 





THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





1, 
Sed 


Pittssursc, 
Cuicaco, 
New York. 





UALITY OF REAMERS 


ALI KINDS, 
With Patent Spiral Flutes, 
MANUFACTURED BY 
WILEY & RUSSELL MFG. CO., 
GREENFIELD, MASS. 
(2 SEND FOR NEW CATALOCUE. 





BOSTON: tt & 13 Oliver St., 


“R. MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS, FEWER GRINDINGS. No WASTE in redressing. 


So.e REPRESENTATIVES IN THE UNITED STarTEs. 


B.M. TONES & CO., 


NEW YORK: (43 Liberty St. 





Modern J esign. 
Valuable Features, 


SEBASTIAN LATHE CO. 


117 & 119 Culvert St , Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 





SLIDING CALIPERS in all styles and graduation, 
plain and with CLAMP AND SCREW 
-_ ADJUSTMENT. mall Micrometers, 
: Fine Steel Squares, 
Surface Gauges, 
Ete. 
In use at some of the leading Schools, Universities, 
etc., who are well pleased with them owing to their 
superior quality and low prices. Ask your dealer 
forthem, or send for new circulars with prices, to 


E. C. SMITH, CocumBia, Pa. 


Me Sy 





Liberal Inducement to Agents. 


“Star” 
Foot Lathe 
Swings 
9x25 in. 


Screw Cut- 
ting Auto- 
matic Cross 
Feed, ete. 


Scroll Saws, 

Circular 

|Saws, Lathe 
Mortisers. 


Catalogue 
ree 





of all our 
Machinery. 








Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y. 





E. P. BULLARD, Prop. 





BORING AND TURNING MILLS. 


37, 54 and 62 Inch Swing, with Two Regular Heads. 


42 INCH SWINC, WITH TURRET HEAD, AND 
SCREW CUTTING ATTACHMENT. . 


All gears accurately cut. 
Machines are self-contained and therefore do not require an expensive foundation. 


BRIDGEPORT MACHINE TOOL WORKS, 


All feeds positive. 


BRIDCEPORT, CONN. 


New York Office, 39 CORTLANDT STREET, ROOM 86, 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 









3000 


VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 





BERLIN IRON BRIDGE CO. 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 


FRANK L. WILCOX, Treasurer. 


ENGINEERS, ARCHITECTS AND 
BUILDERS OF 


_ 





Ve are prepared to furnish Corrugated Iron painted both sides, 


BURR K. FIELD, Vice President. 


GEO. H. SAGE, Secretary. 
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all sizes and gauges. 


Our oil finished Corrugated Iron is superior in lasting qualities to any in the market. 





++ > — 


SEND FOR OUR ILLUSTRATED CATALOGUE. 





& FO st TRIMMER 


in the pattern room will save its cost EVERY 60 days, 





BE PROGRESSIVE— 
Inquiries for catalogue and prices we comed and promptly enswered; 
FOX MACHINE Co., 

325 North Front St., Grand Rapids, Mich. 


Get one on Trial. 


Chicago Office, Machicery Hall Annex, Section 13, Column 
J 43, 


World’s Columbian Exposition 


SECOND-HAND AND NEW MACHINERY. 





P lane rs. 62in.x22ft. Planers. 25in.x5 ft. 
42 in.x16 ft. " 24 in. x5&6 ft. 

- 36 in x12 ft. ° 24 in.x4 ft. 

se 3Lin.x8 ft. = 22 in.x5 ft. 


” 26 in.x7 ft. 


0 in. x 20 ft. Engine Lathe Triple Geared. 
)in. x18 ft. Engine Lathe Geared Face Plate. 
> in.x35 ft. Engine Lathe Horizontal Boring Machine, one end, 


re 


30 i n. x28 ft. Pond Machine Tool Co Shafting L athe. 
36 in. x16 ft Engine Lathe 
33 in. x27 ft. 


Jin.xl2, 14, 16, 18 ft. Bed. 
28 in.x22 ft. Engine Lathe, cheap. 


New Engine Lathe. 


25in.xl2, 16, 20 ‘and 24 ft. Bed New do do 

2lin, x10, 12 ft. Bed. do do do 
20in.x 5, 6,8 & 12 ft. do 2d Hand = do do 
Win.x 6, 7 &8 ft. do New& do do do 

17 in.x 8 ft. do do do do 
l6in.x6 & 8 ft. do do do do do 

lo in.x 6 & 8 ft. do do do do do 

Car Axle Lathe, Bement. | Driving Wheel Lathe 88 in, 
15, 16,18, 2 in.Crank Shapers. | Wheel Quartering Mach., 


1), 24, 26 & 30 in. Geared Shapers. 

22, 24, 28, 30 & 36 in. Drills, 

t Cutters. Am. Tool and Mach. Co, 
ind 10 in. Stroke Slotters. 24 in. Swing, 8 f1, Bed. 
Lot of Lincoln Pattern Millers and No. 1 P, & W. Millers. 

2 Spindle Drills. Garvin. 
12 Turret Lathe J and L,3\ hole. 
1100 and 3000 Ib. Bement Steam Hammer, 
1 lb. Steam Hammer. | 

40 H. P. Vert. Engine. N.¥.8.8.P.Co. | 
16 in.x48 in. Brown Eng. 

0” H. P, Westinghouse Comp’d Engine. 


GEO. PLACE MACHINE CO., 


120 BROADWAY. NEW YORK 


COOKE & COQO., 


163 & 165 Washington Street, 


NEW WORK. 


WATERS 
PERFECT 
ENGINE 
GOVERNOR. 


Simplest and 
most sensitive. 


No. © Turret Lathe, 


Xm to 


SEND FOR 
MAY LIST, 








WRITE FOR PRICE LIST AND MENTION THIS PAPER. 





Double right and left hand, 





'E. P, BULLARD’S 


MUST BE SOLD AND 
REMOVED AT ONCE. 


The Entire Equipment of the United Electric 
Traction Company, ot Marion, N. J., com- 
prising 

31 Engine Lathes, from 14” to 48’ swing. 

15 Hand Lathes, from 10” to 20’ swing 

5 Planers, from 24'’x5’ to 42’’x12’, 
6 Shapers, from 15” to 20” stroke. 

13 Drill Presses, all sizes up to 32” swing. 
8 Milling Machines, Plain and Universal. 
2 Brown & Sharpe Screw Machines. 

1 Large Newton Slotting Machine. 
1 Large Radial Drill Press. 

3 Gould & KEverhardt Automatic 
36°’, 48’’, and 60’ 

1 Be tts Mac hine Co. large Horizontal Boring Mill. 

1 No. 2 Diamoud Universal Grinding Machine. 

2 Large Bliss Power Presses 

1-10 H. P. Baxter Engine, 
complete, as good as new. 

Also, Tool Grinders, Die Sinkers, Tapping Ma- 
chines, Bolt Cutters, and large Pattern and Black- 
smith Shop Equipments. 

These tools are all in Al condition and of the 
very best makes in this country. ‘They will be sold 
at remarkably low prices, and must be disposed of 
at once. 

Cail at our salesroom and inspect them, or write 
for complete descriptive circular and price list. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STS., NEw YORK, 


SPECIAL LIST. 


pecond—hand Machinery. 


WILL BE SOLD LOW. 


Upright Boring and Turning Mill, 38 in. swing, with 
Two Heads. A1 order, 

Brown & Sharpe's No. 2 Vertical Turret Chucking 
Machine. A1 order. 

Universal Milling Machine. New features 

Lincoln Milling Machine. Good order. 

Brown & Sharpe's No. 5Screw Machine, 
with chasing bar. Good order. 

Upright Drill, 40in., Bk. Gears, Auto. feed. Al order. 

Radial Drill of Extra Weightand Power, 43 in. arm. 

National No. 3 Double Bolt Cutter, with Dies. Good. 

Engine Lathe, 12 in. x 6 tt., complete. Good order 


Gear Cutters, 


with 15 H. P. Boiler, 





134 in. hole, 


16 °** x6 * New Haven, complete 

is “* x 10° Hendey, epd. rest, cross 
feed andck. Al order. 

vi 18“ x9 ‘* Putnam, complete, with 


chuck and cross feed. Alorder. 
‘ x7 ft.. N. ¥.8. Eng. Co., com 
plete with chuck. Good order. 
20 ** xS8it., Heavy pattern, with 
chuck and cross fd. Al order. 
22 x 16ft., Heavy modern style, 
epd, rest and crosstd. Al order. 
x 12ft., Putnam. Good order 
Planers, 22 in. x 5 ft.; 24 in. x 6 ft.; 24 in. x 8 ft.; 30 
in. x Sand 10 ft.; 36in. x 12 ft. Good order. 
Shapers, 6, 8, 9, 12, 15 and 22 in. stroke. 
Boiler Bending Rolls, ** Improved Style,”’ 8 and 10 ft 


J. J. McCABE, 
SUCCESSOR TO { 4 Dey St.. 


NEW YORK. 


“s “ a4 * 


N.Y. Mach’y Warerooms. | 





These Goote are for sale by CHAS. CHURCHILL & CO., 
L’t’d, 21 Cross St., London, England. 


REDUCED PRICES oF LECOUNT’ 


> 
133 

S STRAIGHT TAIL DOG. 

s No. INCH. PRICE. No. INCH. PRICE 
88 1.... 3% .. $0.60 10 ...2%.. a 35 
os 2 ..6%& .70 11 2 1.45 
o = _ 38 1 70 12 3 .. 1.60 
asSo4 1% 80 13 34... 1.80 
= es 5... te 80 ee eee 
EAR 6 134 95 15 ...4% ... 2% 
Sw ? 1g 95 16 Occ Se 
Ss 8 134 1.10 17 54.... 4.00 
o 9 © sis Doe 18 6 .. . 5.00 
& 1Setto2in. 7.80 Full Set.....31.16 


C. W. LeCOUNT, South Norwalk, Conn. 








BORING «x» TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 
Chicago Office: 14 South Canal St. 








FOR 


Manufacturers and Sole Agents, 


ELECTRICON 


The Best Anti-Friction Metal in the World. 


ALL 


MACHINE, RAILWAY AND MARINE BEARINGS. 


HIGH QUALITY. LOW PRICE. SEND FOR SAMPLE, 


UNION ELECTRIC COMPANY, 
45 BROADWAY, N. Y. 








UTTIN 
UTTIN 
UTTIN 
UTTIN 


{ 
5 


LELAND, FAULCONER & & NORTON CO, Detut,Hih 





POWER OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WORK, &o. 


Has all the Improved Features Usually Found on High Grad 
Planers, and is Capable of Doing the Best and Finest Work. 


00138 UOIBuUjysSeM Bl 


“OO BP NOSNIWIIA ‘f *Vv 


AG Q3YNLDVINNIAW 


ssew ‘u0o\s0Cg 








TWEDDELL’S 


HYDRAULIC MACHINE TOOLS. 


TWEDDELL, PLATT & FIELDING'S *‘U S,"" PATENTS 


For RIVETING, BENDING, FORGING, 
PUNCHING and SHEARING. 


With Necessary PUMPS and ACCUMULATOR, 
Also Special Plant for Riveting Water 
Mains in Position. 


And in Great Britain to all H. M. Dockyards, The 
Fairfield Shipbuilding Company J. & G. Thomson 
Penn’s, Maudslay’s and all the Kailway Companies on 
th» Continent—Krupp’s, Gruson’s and all the German 
Dockyards and Railways, to Baldwin's, Altoona, Roan 
oke and Scranton Loco py and the leading Ship 
builders and Bridge-builders throughout the world. 


LICENSEES AND MANUFACTURERS: 


E FIELDING & PLATT, Gloucester, England. 
A First-Class ee 
Wanted in the U. 8S. 


Apply TWEDDELL'S SYSTEM, Lite, 


14 Delahay Street, 


- Westminster, London, England. 


Purchasers are Warned against Buying or 
Using Infringements of our Patents. 








FOR SALE. 


Second-hand 36-inch Eberhardt’s Patent Automatic 
Gear Cutters, for cutting SPUR GEARS only, also 
for cutting Spur, Bevel and Worm Gears, All in Al 
condition, being rebui/t at our own Works, These were 
taken in exchange for our new type. Also No. 3 Baker 
Blower, good condition, only little used, and one second 
hand 36-inch Full tre ainard Gear Cutter, good condition, 
and a bargain. Photos and full information write to 





GOULD & EBERHARDT, Newark, N. J. 





PECK’S PATENT 


DROP PRESS, 


MANUFACTURED BY 


MINER & PECK MFC. CO., 
NEW HAVEN, CONN. 


A SPLENDID 16-INCH LEVER DRILL 


AT VERY LOW PRICE. 





CAT. NO. 3. 





THE GEO, BURNHAM CO., Worcester, Mass. 


DIES, WILDER MFG CO., 


Machinists & Tool Makers, 
Punch & Die Work & Tool Making of all descriptions, 


ESTIMATES FURNISHED. 
Special attention given to Electrical and Typewriter Work. 


219-229 Washington St., Salem, Mass. 


ESSOPS STEEL 
ALL KINDS IN STOCK. 
Manufactory, SREFFIELD, ENG. 


Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD. 


Established a century ago. 











OR 
TOOLS, 
DRILLS, 
DIES, &c. 














WORTHINCTON 


PUMPING ENGINE 


FOR 
WATER WORKS. 
SIMPLE, COMPOUND, OR 
TRIPLE EXPANSION, 
HORIZONTAL OR VERTICAL 


HIGHEST DUTY GUARANTEED. 


COMPLETE DESCRIPTIVE PAM- 
PHLETS ON APPLICATION. 


HENRY R. WORTHINGTON, 


NEW YORK, 


BOSTON, PHILADELPHIA, 


CHICAGO, 
DENVER. 


ST. Louis, 
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Estab lcm — py Tee ° Corner Lake & Kirtland Sts., sot 0. 
T Tor 1 e reet, New York. 
CLEVELAND TWIST DRILL CO. $8 ouscn victors Ste London, Eng. 
GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. S. A. 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 














Endorsed by Practical Mechanics Everywhere. Send for Catalogue. 


CASH 


Will buy Tools cheaper than ever. 


WRITE US! 


Let us tell you about some of the latest machine tools, 
especially in the turret lathe line. 


THE LODGE & SHIPLEY MACHINE TOOL CO., 


CINCINNATI, OHIO, U.S.A. 


SAW 


FOR 


“Cutting 
Pome J tt ttt Iron 
See or Merl 
A. RB. KING MFC. CO., 


ERIE, tith & (2th Sts., 
JERSEY CITY, N. 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 


STEEL BALLS 


¥g"' to 2/’ in stock, sizes to 4” 
to order. 
Circular and Prices on Application, 


fant Anti-Friction Bal Co, Flexible Metallic Fillet 


‘ } I\ G Ig Le For Pattern Makers. 8 Sizes. 
SSN Fitchburg, Mass,, U.S, A, Na H, WHITE, 44 N. 4th St. Phila. Pa, 
EICKEN & C0.’$ CRUCIBLE TOOL STEEL 
a 


HAGEN, WESTPHALIA, GERMANY. 




























ENGINE LATHE. 


22 in. x 8 ft., 10 ft., 12 ft., 14 ft. x 16 ft, 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


ADDRESS 
DIETZ, SCHUMACHER & CO., 
Successors to DIETZ, GANG & CO., 


58 & 6O PENN ST., 
CINCINNATI, O., U.S.A. 


J. 




















SPECIAL No. 8, makes a fine finish on the hardest Rolls; Boss Cold Chisel Steel; High Grade 
Twist Drill, Tap, Punch, Reamer. Wood and Milling Cutter Steel and Blanks. 
The HIGHEST QUALITY; Inducements to the Trade and large Users. 


eo ae ae! INPORTERS & EXPORTERS. <2" 2°. Ate 


EDW’D VORSTER. 79-85 N. Moore St., New York. 
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MANUFACTURERS 






P. BLAISDELL & CO., 








SEND ‘asaniiaiin WORCESTER, MASS.” mention this paren. 


WYMAN & “GORDON, 





WORCESTER, 
MASS. 











Order now before our stock | §4 


RACTICAL of papers is exhausted. 
DRAWING.” 


By J.G. A. MEYER. ADDRESS : 


This valuable series of 93 articles 
having been concluded, copies of the 
American Machinist containing | 
them will be sent by mail to apy address | 
in the U.S., Canada or Mexico, oon a .65, 
or single co pies, 5 cts. each, postpai 


KOH DRILL AND TOOL CO. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


| By J.G. A. MEYER, 

American Machinist, | ike ween ene, _* be nd — 

2038 BRO A DW AY, | me ag Machinict | any addrers 
NEW YORK. 





in the U.S., Canada or Mexico, for $5.0 


po dh ce pi 8, 5 cts. each, sestpaid 








3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
4» UNIVERSAL RADIAL DRILLS 


BORING AND TURNING MILLS. 








Re BLAKE & JOHNSON, 


WATERBURY, CONN. 


S— Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half-round, flat, or square wire, 
similar in shape to those she pads ny ie sut herewith, Also simtiar articles made to 
order. 
Send samples of articles required, and mention quantity wanted, that we may 
quote prices for either machine or the goods, whichever may be desired. 


2 Bicycle and Labor Saving Machinery a Specialty. 


WE LEAD, OTHERS TRY TO FOLLOW. 


If it is not true that we are building THE BEST BLOWER now on the 
market, why this haste on the part of others to discard methods of construction long 
considered by them as good enough, and why their efforts to imitate our new ideas ” 

When you require a positive blast and want something eflicient and economical, 
write to 


THE CONNERSVILLE BLOWER CO., 


CONNERSVILLE, IND. 











1 ADAMS ST., 
BROOKLYN, 
NY. 
Western Office, 
14 N. CANAL ST,, 
CHICAGO, ILL. 


PUNCHING AND 
DRAW .NG PRESSES, 
DROP HAMMERS, 

DILS, SHEARS, 

AND SPECIAL 
MACHINERY. 


OWNERS OF 
THE 
STILES & PARKER 
PRESS CO, 


7 When in Chicago 
call at our Exhibit, Section 28, Machinery Hall Annex. 


LAT fe. ES 
oem I CHUCKS 
¢: ae REAMERS 
DRILLS 
SCREWS 
BELTING 
WASTE 


EMERY 
BUFFS 


List ‘‘J’? ON APPLICATION. 


THE FRASSE COMPANY, 


19 Warren Street, - New York City. 














“Our World’s Fair Exhibit 
be in the Department of 
Mines and Mining. All of oun 
invited to 


BOSTON 


WORKS 


35 Hartford St., Boston, Mass. 


Book on Gears, 170 Riustrations, 81.00. Job Gear Outting 
of all kinds. Apr. Bevel, Spiral Ratchet, Worm-Rack, 
eaele, Index Plates, Noiseless Fiberoid G ears, etc Very 
small orlarge, Send fo or Uatalogue. 1100 sizes of G rears. 





will 


friends are cordially 











ADJUSTABLE make out Exhibit their head- 
POWER quarters during their stay in 
PRESSES gg 

NEW IMPROVEMENTS. P. H. & F. M. ROOTS, 
Unsurpassed for General Useof 

Tin, Brass & Sheet Iron Workers, CONNERSVILLE, IND. 


WORKMANSHIP GUARANTEED, 
WELL BESIGNED. 
MATERIALS OF THE BEST. 
Special Prices. Send for Circulars, 
Springfield Mach. Too! Co.@ 

SPRINGFIELD, OHIO, 


S. S. TOWNSEND, General Agent, 
COOKE & CO., Selling Agents, 
163 & 165 Washington St., 





NEW YOR, 
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- PATENT UNIVERSAL 


* OCREW-CUTTING 


CENTRE, DEPTH. ANGLE, 


sano TWIST DRILL GAGE 


COCHRANE 


SEPARATOR 


The Best Apparatus on the 
Market for 
OBTAINING Dry STEAM 
AND REMOVING 


WATER, OIL, GREASE 


J WYKE&CO E Boston Mass 
MFR'S FINE MACHINISTS TOOLS. 
SEND FOR LISTS 
CHAS CHURCHILL& CO.LTD.AGTS. 
21 CRossST.Finspury, LONDON ENG. 





THE LATEST AND THE BEST TWO JAW DRILL CHUCK. 


Strong, Accurate, Durable, Cheap. 
Made entirely of Steel, Body Solid, of but one 
piece of Metal. 

Ask for Style B.—Holds from the smallest to % inch. 
THE E. HORTON & SON CO., Windsor Locks, Conn. 


or, CHAS. CHURCHILL & CO , Ltd , 2 










, U.S.A. 


21 Cross St., Finsbury, London, England. 
Fair, Section 29, Column K, Machinery Hall. 


N. B.—See Exhibit at World’s 








And Other Impurities from 
Exhaust Steam, 


30 DAYS TRIAL. 


Efficiency Guaranteed. 
Send for Cirenlar and Price List. 


Harrison Salety Boiler Works, 


Germartown Junction, Phila., Pa. 


THOS. H. DALLETT & 60, 


York St, & Sedgley Ave., Philadelphia, 
Manufacturers of 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 


ELECTRIC MOTORS, ®: ecially adapt- “J 


for driving 
Machine Tools, Cranes, Elevators, Pumps, 
Presses and other machinery. 


ELECTRIC GENERATORS, 


HAVE YOU SEEN IT? WHAT? 


THE MONARCH LATHE CHUCK! 


Has the quickest reversing 


PAYS TO EMPLOY AN EXPERT TO 


i design rapid, accurate and automatic 
machinery, Correspondence solicited. 


FRANK A. FOSTER, 


442 BUTLER EXCHANGE, PROVIDENCE, R. |. 














For instal- 
lation of 











lhe greatest labor saving tool of its kind ever made. 
jaws ever invented, Single piece of metal in body, which insures strength. Pat. 
V hole in carrying nut, pulls jaw close to face of chuck when gripping work. 


Manufactured by THE ONEIDA MEG, CHUCK CO., Oneida, N. Y., Ng 


So a 


N (} iil! N WORCESTER, MASS. 


Send for Illustrated Catalogue. 


CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
WORLS'S FAM, paaaaie eS 
























Machinery Hall, . sine raat Shee eae Ona" 
IME Tr a 
Section 26, Col- Hi nn cul i Hi Fa . 5 seeemctadepacies 
umn O. 





2343 & 2345 
Callowhill St., 


MARIS AND BEEKLEY, PHILADELPHIA, PA. 
HIGH SPEED POWER 








a CRANES. 


DRIVEN BY ROPE OR ELECTRIC 
MOTOR 


MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts. 

PHILADELPHIA, Pa 


Send for Circulars 
and References. 


NUTS)" 


OUR CLAIMS: 
Made from best Stock, 
Practically true to Gauge, 
Perfect Hexagon for close-fit- 

ting Wrenches, 


Uniformity of Thread. 
PROMPT SHIPMENTS. 
LOW PRICE. 

Write forPrices,Ete. ,to 


rat BROS. MACHINE CO,, Manufacturers, 


Wilmington, Delaware, U.S. A. 
For Sale by CHAS. CHURCHILL & CO., Ltd, 


21 Cross St , Finsbury, London England. 





FINISHED 


Shriver’s New York Traveling Cranes 
HEXAGON 


FOR HAND OR 
ELECTRIC POWER. 














333 ns 56th St., 


I. Shiver & Co iW: csc 


MANUFACTURERS OF 


TRAVELING CRANES of 1% § and 10 Tons 


capacity, to be operated by Hand, or w Sok orin part 
by Electricity. 





(oe ee ee ee ee eee od FO9H0900000000007 




















’ silic e Col 
¢ Dixon’s Silica é es 
$ ; rs BENDS of 
Graphite y IRON, 
. s 
¢ Paint ? wee, 
‘ill preservea roof for TEN to ‘ and 
* viesuen Y EA RS perhaps ¢ COPPER PIPE 
longer, without repainting. + of every 
4 Unequaled for SMOKE STACKS, é, Pie 
4 BOILER FRONTS, Ete. rs description. 
Send for circulars on Paints and Pain ing ¢ ~ Laem 
$ wine The National Pipe Bending Co. 
JOS. DIXON CRUCIBLE CO.,, Jersey City, N. J. 62 River St., New Haven, Conn. 
( Mihhaacenaney tnd 











NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch. 
in stock three sizes-—8 inch, 10 inch and 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


HARTEORD, CONN, 


LATHE AND DRILL CHUCKS. 


UN 


We now carry 





Buyers should note quality first 
and then priee. We have made im 
provements which greatly increas 
the durability and accuracy of 01 





tools. Please investigate « YUE Clade 
We carry @ large variety in st} 
| and design chucks and chin 
| tools for specia purps ” ‘* 
you read our late catalog > 
SECTION INDPT: 


‘PEQ DRILL. 2 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn,, U.S. 
OR SELIG, SONNENTHAL & Co., 85 QUEEN VICTORIA ST , LONDON, E. C., ENGLAND. 





1884 PaT 





SKINNER GHUCKS. 


Independent and Univer 
Chucks, Combination 
Lathe Chucks with patent 
reversible juws, Drill 
Chucks, Planer Chucks 
and Face Plate Jaws, 


SKINNER CHUCK C0., 


New Britain, Coun. 


Jordan Planer Chucks, 


SEND FOR CIRCULAR. 


C.W.JORDAN, 


4 Wayne St., 
WORCESTER, MASS. 


C70NES 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


702 TEMPLE COURT, CHICAGO | a 


VOLNEY W. MASON & CO., 


MANUFACTURERS OF 


New Patent Whip Hoist, 


sa 








SEND FOR 


CATALOGUE, 





Write The Pratt Chuck Co., Clay- 
ville, N. Y., U A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS, 


made in eleven sizes and two styles, showing 
the only perfect system ever devised for 
holding and driving drills. 
FOREIGN AGENCIES: 

Ph. Roux et Cie , 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr., Nueu Promenade No. 5, 
Berlin, Germany; Selig, Sonnenthal & Co., 85 Queen 
Victoria St., London, E. C., England, 


< Ds 








Nonpareil Ratchet Wrenches. 


Made of best forged Tool Steel; are 
easily and readily adjusted and con- 
trolled. Can be made reversible in 
stantly without removing from their 
work by throwing over the lever in 
slot of the handle. 

‘The Set ot Combination Tools No. 1 
includes the wrench, two sockets, one 
for screw-driver, bit or reamer shank, 











eA 
Patent Friction Pulleys, 
Friction Clutches for Connecting Shafting and Gearing. 
PROVIDENCE, R. I., U.S. A. 





with wood handle and one socket 
for drill shank and feed nut. T he 
jaws on this wrench open from 5 
to 1} inches 


Send for Ilastrated Circular and 
Price List of various sizes. 


The Keystone Manufacturing Co., 
312 TERRACE, BUFFALO, N.Y, 


PATENTS SOLICITED 


AND ALL RELATING BUSINESS CONDUCTED 
CORRESPONDENCE INVITED, 


EDWIN GUTHRIE, 


CORCORAN B’LD’G, WASHINGTON, D. C. 


CHAPLIN TRY AND CENTRE SQUARE. 


American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 





Adjustable Blade Reamers, 
4 oO 214 in. 
Send for — Pamphlet, 
JAMES A. TAYLOR & CO. 














a MANUFACTURERS OF 


IC <p a 
BS ELEcTRO-PLATING 
MACHINES. 


a etirr ELEETRIC MFG, 
FITCHBURG, MASS 



































ae iat ¥. : ~ 
r= =a ) & a aa ; Se) ‘ 
u mane P+ 

A § ((EUFFEL S| ESSER, Co. i 
\ \ WG NEW YORK ii) 
(A Ni Branch: 265 State St., Chicago, { 

\\\ \\ Manufacturers of { 4 | 
rea \| Drawing Materials, | | | 
WB Surveying Instru- | y Hi _— 

a 3, ments, &c. ru ALOCUE 


FREE. 


STANDARD TOOL CO., Athol, Mass., U. S. A. 
Manufacturers of MACHINISTS’ FINE TOOLS. 


HYDRAULIC MACHINERY. 


PRESSES, PUMPS, PUNCHES, 


Jacks, Valves, Fittings, Packings, @ SES 
ACCUMULATORS. 


THE W. & &. HYDRAULIC MACHINERY WORKS, 


WATSON & STILLMAN, PROPRIETORS 
208 & 210 E. 43d Street, New York. 


Paragon Drawing Instruments, Extra and Best Quality ; German 
Drawing Instruments, Paragon Duplex Universal, Anvil Drawing 
Helios, Blue Process Papers Scales, Triangles, T-Squares &c., &c 
Catalogue on application, At Columbian Exposition ; Liberal Arts 
Building, Section E. M. 103, 











Pulling Jack. 





Independent 
Claw Jack. 


204, 206, 
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A. FALKENAU, 
11th Street & Ridge Ave., Philadelphia, Pz. 
MANUFACTURER OF 
SUPERIOR 141NCH LATHES, 
GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 
Special Machinery designed and constructed. 


TOOL 










HOLYOKE, MASS. | 


Manufacturers of 


3 POST, 


a SUSPENDED 


AND 


i. “Wl Radial Dis 


From the 
_ smallest to 
the largest. 


i 





This is vacation time and perhaps you have shut down 
for awhile. Now is your chance to make all those little 
repairs and changes you have been contemplating so 
long. 


Hadn't you better fix up that Cutting-off Machine you 
use 80 much; you could not spare it before? You ought 
to put on those new tool blocks with shearing cut, anc 
avoid breakage of blades. They will soon pay for them 
selves by the saving in this respect alone, to say nothing of 
the time saved. 

Send us the size of your machine and we will give you 
our price for changin: over blocks, Price is not high and 
will incroase the efficiency of your machine, 


HURLBUT ROGERS MACHINE CO.,, 
South Sudbury, Mass, 


gacgp’-4.BAUSH 2 SONS, 





Piet LL 
LRANES 


AND 


1TUULS. 


PAWLING & HARNISCHFEGER, 
BUILDERS, 
MILWAUKEE, Wis. 


INGERSOLL MILLING MACHINE CO. 


Rockford, Ill. 


SLAB MILLING MACHINES 
up To 36’ SQUARE, WEIGHING 22,000 LBs. 


Milling 
Cutters 


Of any 
Shape. 





é st xs 
PATENTED DxEc. 24, 1889, 





MACHINERY CASTINGS 


Fine soft machinery castings to order from pat- 
terns or drawings. Contracts taken for castings 
and machinery. Let us make you a price. 


L.E. HOYT & CO., 
WALTON, DEL. CO.,N. Y. 





SEND FOR CATALOGUE. 


‘ ene IMARSTER MACHINE SCREW CO 






Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 








| 

All GENUINE | 

INGOTS & MANUFACTURES | 
BEAR OUR 


REG.TRADE MARKS | 


aL | 


Fes phot 107 Reflow) MAKERS OF ELEPHANT | 





PHOSPHOR-BRONZE 
INGOTS, CASTINGS, WIRE, SHEET &c. 
| THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


\ORICINAL MANUFACTURERS OF PHOSPHOR- 
|| BRONZE IN THE UNITED STATES AND SOLE 
| 


Makers or “ELEPHANT BRAND PHoseHor-Bronze, 








STEEL 


FROM 1 TO 40,000 POUNDS WEIGHT. 


Of Open Hearth, 


Chester or Bessemer Steel. 


True to Pattern. Sound. Solid. 


CEARINC OF ALL KINDS, CRANK SHAFTS, 


KNUCKLES FOR CAR COUPLERS. 


s Heads, 


CASTINGS 


Rockers, Piston Heads, ete., for Locomotives. 
Steel Castings of Every Description. 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. 


Office, 407 Library St., Philadelphia, Pa 








American Gas Furnace Co.., 


OIL GAS PLANTS 


AND 


GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for any mechanical 
operation requiring high, even and controllable 
temperature. 


No. 80 NASSAU ST., 
NEW YORK. 


NO KEYS. NO KEY- —— WO SLIPPING. STUART’S PATENT 
Compression Wedge Coupling. 


SENT ON TRIAL. 











Can be attached or removed in a few seconds without 


injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
Send for discount and illustrated Price List of 20 sizes 


R. J. STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 


SE NICHOLSON’S COMPRESSION 
SHAFT fag 








EVERY 
MACHINIST SHOULD HAVE 


OUR CATALOGUE. 


It is a 704 page cloth bound book. 
will be sent, express paid, to any one sending 
$1.00, and the money paid for book will be re- 
funded with first order amounting to $10.00 
or over. 


A copy 





No Keys or Keyseats—Satisfaction Guaranteed. 


W. H. NICHOLSON & CO., Wilkes Barre, Pa. 


MONTGOMERY & CO., 


105 FULTON STREET 
NEw YORK CITY. 





Something New in Mechanics ! 
CEOMETRIC 
| Boring and Turning 


An attachment to 
geometrical figure, 





Tool. 


a drill press for boring any 
such as round, square, hexagon 
octagon, triangle, diamond, star, oval, half-round, 
ete., In metals, wood or stone 

For particulars and prices address 


A. T. SHOEMAKER, 
115 Broadway, New York City. 


ANY COMPANY 


S contemplating the expenditure of a large amount in the 
= = | establishment of a manufacturing industry, requiring the 
use of a thoroughly equipped Machine shop, Boiler shop, 
Foundry and Smith shop plant, well located on competing 
trunk lines of railroads and in a good labor market, is in- 
vited to address, STIMSON, WILLIAMS & ‘CO.., 
Bryant Building, 55 Liberty St.. New York. 
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SOFT CASTINGS, 


Made from best grades of Pig ae for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON 60., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 


From 4% oz. to 1000 ibs. Smail Castings a 
Speciality. Light machinery wanted to build. 


ONTARIO IRON WORKS, 


CANANDAICUA, N. Y. 























AUCTION. 


WORLD’ 














S FAIR. 


For the purpose of raising spot cash we will, in the City of Chicago, on Wednesday. 
September 6th, 1893, at 10 A. M., sell at Auction, without reserve, to the highest bidder, our entire 


stock of New 


and Second-hand Machine Tools amounting to $200,000.00. 


The sale to take place at our Chicago Store, Nos. 68 & 70 S. Canal Street, and will consist 
of a complete line of our Standard Engine Lathes, Iron Planers, Shapers, Upright and Radial 


Drills, Milling Machines. Bolt Cutters, Monitor Lathes, ee Machines, and Brass Work- 


ing M: ee A y. 
atalasans 


In addition to the Chicago stock we will at once begin shipping from our 
at Cincinnati and elsewhere. 
Che Tools will be offered singly and the sale will continue until all are 


> sold. 


All Users of Machine Tools, Dealers and Competitors are cordially sia and the 
highest bidder will get the Tools. 


"HERE IS A RARE CHANCE TO MAKE eel EXPENSES TO THE WORLD'S FAIR. 


we 


LISTS MAILED ON 


APPLICATION 


CINCINNATI OR CHICAGO. 


THE LODCE & DAVIS MACHINE TOOL COQ.., 


CINCINNATI, O. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Cc huck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


New Bedford, 
MASS. 









= F.E. REED & €0., 


Worcester, Mass., 7 









MANUFACTURE = 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 
Manning, Maxwell & Moore, 
Selling Agents, tt! Liberty St., New York. 
515 Phenix Building. Chicago. 


2 BY 24 FLAT TURRET 
ip LATHE, 









Send for : 
CATALOGUE —_ 


for °92. 
JONES & ~ LAMSON MACHINE CO., 


Springfield, Vt., U. 8S. A. 





Back Volumes of the 
AMERICAN MACHINIST 
for 1880, ’82, ’83, 84, °85, °87, ’88, °89, °90, °91 and '92. 

A FEW MAY STILL BE HAD. 

Address AMERICAN MAcuINIsT, 203 Broadway, N. Y- 








he. Encinnat ANS Machine. oe 


| ee 


S UNivERSAL CUTTER, 9 
& REAMER GRINDERS. 
mana CHF aval alat-Wi in 





O 





BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL a 00., Lt'd, 
21 Cross St., Finsbury, London, 














GEO. D. WALCOTT & SON, 


Manufacturers of 


LATED 
SHAPER, 


Write us for Photo 
and Prices. 





66 CARDEN ST., BRIDCEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 

RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 


“CURTIS & CURTIS, 


D. SAUNDERS’ SONS, 


MANUFACTURERS OF 


PIPE CUTTING AND THREADING MACHINES, 


Steam and Gasfitters’ Hand Tools, 
Tapping Machinery for Pipe Work, etc. 





The No. 4B Machine for Cutting and ors 
Pipe Lin. to 4in., by HAND or POW 
SEND FOR CATALOCUE > 
21 Atherton St., YONKERS, N. Y. 








New Haven Manf’g Co., 


NEW HAVEN, CONN, 


IRON-WORKING MACHINERY. 











MAKE YOUR- 
SELF A 


The course embraces instruction in Arithmetic, | t \ 
Steam and Steam Engines, Strength of Materials, Applied Mechanics, Boilers, Machine Design, Electricity, Etc. 
Moderate Charges, 


MECHANICAL ENGINEER OR DRAUGHTSMAN: 


charge of, or to superintend the manufacture of Machinery, 


by devoting your idle hours to Ho 


or qual 
ify to 
take 


me Study, by the method of 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 


Diplomas Awarded, 


Algebra, Geometry, Trigonometry, 


Elementary Mechanics. Hydromechanics, Pneumatics, Heat, Mechanical Drawing, 
To begin, Students need only know how to read and write. 
send for Free Circular Giving full Particulars. 





JOHN BECKER MANUFACTURING CO., 


MANUFACTURERS OF 


VERTICAL 


MILLING MACHINES, 
TOOLS 


AND 


MACHINERY. 


BRASS 
FOUNDERS 


Water ft, 
Fitehbung, Mass, | 


Almond Drill Chuck, | 


Sold at all Machinists’ 
Supply Stores. 
T. R. ALMOND, 
83 & 85 Washington St., 
BROOKLYN, N. Y. 





THE BECKER VERTICAL MILLER, 
No. 3. 











STARRETT’S UNIVERSAL 


Surface Gauge 
FOR TOOL-MAKERS. 
No. 56.—Weighs, 11 0z. 5 in. 


high. Steel base, case hardened. 
Has my improved Sleeve. Spindle 
can be set in any position from vertical 
to horizontal. Scriber can be used 
below base tor Depth or Marking 
Gauge. 









PRICE, 
Tools warranted. Catalogue free, 
L. S. STARRETT, 

ATHOL, MaAss.,U.S.A. 


London Agents: 
Chas. Churchill & Co. - 
Limited, 

21 Cross Street, 


Finsbury, E. 


$3.00. 


wrvrvrvvvTveVyeVyreyrerereerrerereVrereVveeVvreveVvevrevrwrvrwVTTy 
VvwyvvvuvvVvVvVreVVewrervwrvrevevyevyvyeyeVyVvyVvVvY 














' BARKER’S IMPROVED 
“CenreR Grinoine MACHINE. 


NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO., Cincinnati, Ohio. 





SEND FOR CIRCULAR 























Verticat Dritt Presses, 12 to 52 
7 inch swing. Radial Drills, 4 to10 ft. 
swing. Boiler Makers’ Drills, Bridge 
and Ship Builders’ Drills, Gang Drills, 
and other Drilling Machinery. Engine 
Lathes, 12 to 24in. swing. Send for 
Catalogue, 


PRENTICE BROS., 


WORCESTER, MASS. 


STRANGE, BUT TRUE!! 
Tae Mew Peace Raw fine Crags 


ASTONISH THE 
MACHINERY WORLD. 


They Outwear 
any Metal. 








They require No 


Lubricant. 


They are Noise less | 
and Clean, 


NEW PROCESS RAW HIDE c0., 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE,N. Y., U.S.A. 





BORING AND 


TURKING 
HILLS 









— ~~" LAKEPORT, N.H. 


MARKING MACHINE, 


For rolling 
trade-marks 

on flat or round 

| Iron or Steel surfaces. 
| Used by 

Cutlery 

Pistol, 

| Twist Drill, 

| Wrench, and many 
other mfrs. 

200 in use. 

Read up. 

Catalogue “B"’ free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 








SMALL CRANKS 
AND 
ENCINE PARTS 
MADE. 


W. D. FORBES & CO., 
HOBOKEN, 


N. 
1300 HUDSON STREET. 


J. 


MILLING CUTTERS, 
FINE TOOLS, 

SPECIAL MACHINES, 
HARDENED ARBORS. 










SSHAMILTON 
; MAGHINE TOOL 60, 


N. E. Cor, Water & Market Sts, 
Hamilton, Ohio, U.S. A. 


MODERN 
16’, 22”, 26’, 32’’ and 36/’ 
Back Geared and Power Feed 


DRILL PRESSES 


|  ASPECIALTY. 
~ GOBBESPONDENGE SOLICITED. 


the] en 


— 


a = me ars 


THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 
THE BURTON MACHINE Co., 
302 Peach Ste, 










The cut represents 
our Stationary and 
Portable Key - Seat- 
ing Machine, which 
fully meets all the 
requirements of a 
They are furnished 
or three Arbors as 
desired, to cut any width of key-seat 
up to % 1-2 inches wide 

1 15-16 inches or bor works 
fn all bores from 1 15-16 
inches to 3 inches diameter, 
an - cuts seats 12 inches 


machine shop, 
with one, two 


long. 
2 7-16 inches Arbor w« artes Bn all bores fro 
6 inches diameter, and « eats 16 inches long. 
4 7-16 inches Arbor Ey in all ‘anton 
14 inches diameter, and cuts seats od in shes Jong 
With an attachment for the purp eats can be 
small as 1 inch diameter, by one icanaee ge of the « 
If the work is heavy and too “eens to be placed on machine it 
san be detached from stand and used as portable macbine. 


2 7-16 inches to 


7-16 inches to 








iF YUU BUILD MACHINERY 


THE WOODRUFF SYSTEM 
KEYINC 


WILL SAVE YOU 


| From 50 to 75 per cent. 


On the Cost of your Keying. 
SEND FOR CIRCULAR. 


THE WOODRUFF MFG. CO., 


HARTFORD, CONN. 






BARNES’ 


UPRIGHT DRILLS 


Complete line, ranging from 
our New Friction Disk Drill, 
for light work, to 42-inch Back 
Geared Self Feed Drill. 


Send for Catalogue and Prices. 


W.FLG JON BARNES C0, 


1995 Ruby St., Rockford, Ill. 


ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., LTD., 
21 Cross ST., Finssury. LONDON, E.C., ENG. 
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PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
‘pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Couplings, Ete, 
==—= INJECTORS FOR ALLCLASSES OF BO/LERS 


THE LONG & ALLSTATTER CO., ap hth f achat 


| For Reducing and Pointing Wire. 
HAMILTON, OHIO, U. S. A. | ESPECIALLY ADAPTED TO POINTING WIRE 
OVER 300 VARIETIES AND SIZES OF RODS AND WIRE FOR DRAWING. 


| For Machines or Information address the 











1] 


\ 











PUNCHES AND SHEARS og ed 
tos W. BOODYEAR, Waterbury, Conn. 
WELDING MAGHINES |r 








AND DROP HAMMERS.) |: feria 
oom | MACHINISTS’ SCALES, 


PATENT END GRADUATION, 
We Invite Comparison for Acc with al) others. 
EVERY SCALE GUARANTEED. Seno FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y 


‘BEVEL GEARS, 


Cut neweatrenty Correct. 
~ For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Suecessor to 
BREHMER BROS., 
410 N, 12th St., Vhiladelphia, Pa, 
















DOUBLE PUNCH AND SHEARS. 


World’s Fair Exhibit, Chicago, Tl., Machinery Hall Annex, 
Section 28, Column L, 45 and 4 


The DETRICK & HARVEY 
MACHINE 6O., 


Baltimore, Md. 








WHEN YOU VISIT THE WORLD’S 
FAIR EXAMINE THE MERITS OF 


t) The Open Side 
~ Tron Planers,|” 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


STD INSIDE MICROMETER CALIPER. 










oTHER 


cal 1001 


rt 
W.C. YOUNG — = 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES, 














It measures by thousandths from 2's tol8inches. Write 
for cir« i ur. 


J.T. SLOCOMB & CO.,, Providence, RI. 





WM, SELLERS & C0, Incorporated : 





THE HILLES & JONES CoO., 


WILMINGTON, DEL. 


— MANUFACTURERS OF— 


on a) For Boiler Makers, Bridge Builders, Ship Builders, Railroad 
ea Shops, Locomotive and Car Builders, etc. 
= Cut shows our VERTICAL MILLING MACHINE, 
for General Machine Shop and Locomotive work. 


=" SEE OUR EXHIBIT AT WORLD'S FAIR. 











= Davioson STEAM PUMPS AND PUMPING ENGINES. 
“ae? BEST MADE aithts 


SITUATIONS 
Manufactured by 


M. T. DAVIDSON. 
m PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 
BRANCH OFFICES: a7 LIBERTY STREET, NEW YORK. 


| Aa SOS SO SS CR AN 


51 OLIVER STREEY, BOSTON. 





cA OF RUE'S “LITTLE GIANT” 


If you want to familiarize your-elf with the 
best Lifting or Non-Liftting Tojector made 
for Stationary, Marine and ‘Portable Boilers. 
« The Catalogue contains also much useful 
information on the use of Injectors, that we 
think will prove of interest to you. 


half RUE MFG. C0O., 118 N. Sth St., Philadelphia, Pa. 












a 

















- T ENGINE CASTINGS - 


14 to 2 H.P. Upright, Horizontal and Marine. Illus 
ane Booklet free on receipt of stamp, Gas Engine 
and Dynamo Castings. Small Boilers. Experimental 


THE VERNON COUNTING REGISTER. 


Positive Motion, Steel 
Gearing, Brass Wheels. 
Absolutely Accurate 


at High Speed. 2 ege 
work for inventors. 





For Cc manting Str kes 
of Engine Pumps A. lL, WEED & CO., 
ee) S reed of Shafting and 
y etd Po Machines,| 106 LIBERTY STREET, NEW YORK. 
Registering Fares in 
Turnstiles, etc., ete. 


THE DAVIDS MACHINE WORKS, 


MANUFACTURERS AND SOLE AGENTS. 
OFFICES: 129 WORTH ST., NEW YORK. 


ROBERT POOLE & SON CO. 


ENGINEERS & MACHINISTS. 
TRANSMISSION, MACHINERY 
MACHINE MOULDED GEARING 


SPECIAL. FACILITIES FOR THE 


HEAVIEST-CLASS OF WORK 


BALTIMORE, MD. 
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The stain Cut shows 12 abe aes 6 to 20 per pee pee in 


THERE NOR’TON LATHE 


ALL cut in this Lathe WITHOUT 
The Lathe was NOT STOPPED during the whole operation. 
The Carriage being reversed in the Apron the operator DID NOT touch the Counter 
Shaft Lever during the whole operation. 


They were 


FEEDS from 30 


The Lathe has 12 


to 


changing gears. 


roo per inch without change of gears 


TWO changes of gear on screw and stud will give 24 ADDIT IONAL Feeds and 


allow 24 DIFF ERENT additional threads 
WE CLAIM it ts the MOST 
WE CLAIM that MORE 
Lathe Made. 
This tells OUR part of the story. 


to be cut. 


CONVENIENT Lathe in use. 
WORK can 


it than on ANY OTHER 


be done on 


We shall be pleased to hear from YOU. 


We cordially invite those who attend The World's Columbian E xposition at Chicago to inspect these Lathes, in our 


which will be found in M:; ichinery Hall, 


Space ’ 


Annex Section 28, 


Crane Columns Kk. L. 38. 


THE HENDEY MACHINE COMPANY, Torrington, Conn. 


CHAS. CHURCHILL & CO., Ltd., Agents, 21 Cross Street, Discard. London, England. 



































AvuGusT 31,. 1893 


AMERICAN 


MACHINIST 19 








BUCKEYE ENGINE GO.’S EXHIBIT AT THE 
WORLD’S FAIR. 


20 and 3234 and two 36x 48 Triple Expansion, 1 
14x 24 and 28x 24 Cross Compound, 525 H. P. 
11 and 21x 16 Tandem Compound, 185 H. P. 
1615 x 30. 180 H. P. 

13 x 21, 130 H. P. 

13 x 16, 130 H. P. 


»250 H. P. 


A cordial invitation is extended to all persons interested in engineering to make 


our exhibit their headquarters while visiting the Fair. 





ALBANY STEAM bell Co., ALBANY, N.Y. 


oe STEAM PUMPS 


Braves AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


* Renewable Seat and Diso 


VALVES. 


GASOLINE ENGINES. 


Stationary & Portable 


’ ALL sizes. 
\ Dwarfs in size and 
Giants in Strength, 
Costs only 10 cents a Dey 
per H. P.torun them, & 
scarcely any attention. 
EVERY ENGINE GUARANTEED 
Write for particulars 
and testimonials. 


THE VANDUZEN GAS & 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 


33d and Walnut Sts., PHILADELPHIA, 


Branch Office, New York Agency, 
245 Lake St., CHICAGO. 18 Vesey St., N.Y. 

























Over 35,000 Engines in Use 






Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 





WEBER GAS & GASOLINE ENGINE. 
al Stenptont and most economical 

engines on earth, 

Fully Guaranteed, 

fm A boy starts it, requires onlya 
few minutes’ attention a day. 
Gueranteed cost of running 1 
Write 
Drawer 









HW cent per hour per ‘H. P. 
for catalogue. Address 
930. 


WEBER GAS AND 
GASOLINE ENGINE CO. 
Kansas City, Mo. 


CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensinz Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOCUE FREE. 
oo THE CONOVER MFG. C0., 
=" 39 & 41 CORTLANDT STREET,N. Y. 


EVANS FRICTION GOMES 


supplied with a Governor which 
works automatically with the 
speed of the driven cone, and will 
impart to a machine a perfect 
uniform speed, regardless of the 
s unsteadiness of the power con 
wes nected with the top cone. 
FOR INFORMATION ADDRESS 


EVANS FRICTION CONE CO., 


85 Water St., Boston, Mass. 


LONERGAN’S SPECIALTIES 


Oil Cups for all Purposes. Sight Feed Lubricators. Pop 
Safety Valves, Check Valves, Water Relief Valves, etc. 
‘** Clipper ’’ Injectors, and other Steam Appliances. 


J. E. LONERGAN & CO., 211 Race St., Phila., Pa. 


CATALOGUE FREE ON APPLICATION. 


DRY STEAM. MOFFET PORTABLE DRILL. 


UNSURPASSED and 
Simpson's Centrifugal 


3y to 
ASA 
Steam Separator. 


{| Weighs 42 Ibs, 
drills from 
1% inches « 
eter. 

REAMER., 


Simplest and Che eapes st Gas Engine known. Speed can be change? 
whilerunning. Send for Circular. 
BACKUS w ATE R MOTOR © Ors New ark,N. J. 
© Mfrs. VENTILATING F 









































liam- 








Runs with Steam 


oR— 


engine | Will work in 


- be Compressed Air. 
by centrifueal | @NY position 
hile the 


ured by 


(EYSTONE ENGINE rT MACHINE WORKS, Yr 2.0. rimo.ar, 


Send for Circular, E 


894&915S. Fifth Ave., 
Fifth and Bettonwond Streets, Philadelphia. 





NEW YORK. 

















Qa 7 
—- OF IMPROVED 
CORLISS STEAM ENGINES (ASG 


ARI 
INAFULL “a Te) 


[emecere Poy Areas 
FRICK COMPANY, 


Apes, (CLPSE. CORLISS. ENGINES 














Tonrrdcts 
TAKEN FOR 





WAYNESBORO, 
PA 





40 TO 2,000 H. P., ALL STYLES. 
Scnd for Illustrated Cataloeue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 


ENGINES 


I) WESTON ENGINE CO., 


(Tandem Compound.) 


WESTON 


HIGH PRESSURE BOILERS irae 


AND 
’ vb wi gyda toa’ “31 


COMPLETE POWER PLANTS © Sy ded eke 


7} THe CASE [UTOMATIC HIGH SPEED ENGINE 


SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation, 


The Latest Development in High Speed Engine Building. 
BUILT IN SIZES FROM 21¢ to 25 H. P. 


tam) Manufactured by THE J.T. CASE ENGINE CO., 


~ New Britain, Conn., WM. S. HINE, Gen’! Sales Mgr. 


PIERCE & et rie ENGINEERING CO., Selling “9 ‘nts for New 
ork and Export, 42 Cort'andt Street, N. 


PHILADELPHIA CORLISS ENGINES, 


Simple, Compound and Triple-Expausion, 
ALL SIZES. 


Philadelphia Engineering Works, Ltd. 


Mifflin St., East of Front, PHILADELPHIA, PA. 





AUTOMATIC 
MWIGit SPLED 


PAINTED POST, N. Y. 


REP SON toes 
“HOLL & C¢ 





SULIARS } Libe oer 
h 






















AMES IRON WORK , OSWEGO. 0, ye crnarangt 


>" Tie LANE & y BODLEY Cl CO. 


CINCINNATI, OHIO. 


SHAFTING, HANGERS, PULLEYS. 


(Turned) (Strong 









sif-oiling 


of SPECIAL STANDS FOR HEAVY SHAFTING. 
oP CORLISS ENCINES, 

NE . Belt Elevators, Saw Mills, Ete. 

COMPLETE POWER EQUIPMENT. 








THE MACHINERY I make is the very kind 
YOU want. Every machine bears the imprint of 
my brain, as wellas my name. Of the best workman- 
ship and the finest material, it does the best work, 


saves the most time and makes you the most money 


Send for a catalogue. 
P. PRYIBIL, > West 41st Street, New York. 
Mae hine r ¥ \ A. WOODWORKING MACHINERY. 


B. MACH’Y FOR BRASS, IVORY, HORN, ETC. 
Catalogues. lc: SHAFTING, PULLEYS, HANGERS, ETC. 


499 to 51 





AiR COMPRESSORS WITH 
Compounno Air Criinvers, 
ano Compounn Stream Crv- 
INDERS WITH Meveror Cor. 
Liss Vatves 


RAND DRILL C0., 


23 Park Piace, 








re - NEW YORK, U. S.A. 

RRANCH OFFICES fona « 

B r Ishy ing 

Mi Den e 

COMPRESSORS brook ada, A ado 
- 830, Mex ¥ 




























2O 


AMERICAN MACHINIST 





AvuGUST 31, 1893 











BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I. 


THE ORIGINAL UNIVERSAL MILLING MACHINE. 


PATENTED 1867. 


FIVE NEW MILLING MACHINES. 





THE PRATT & WHITNEY CO. 


HARTFORD, CONN. 


LATHES ¢ Various Sizes 


AND OF THE FOLLOWING KINDS! 
HAND, ENGINE FOR TURNING AND SCREW CUTTING 
CUTTING OFF, GAP BED, PULLEY TURNING AND BOR- 
ING, TURRET-HEAD ENGINE AND CHUCKING, 
HAND WHEEL RIM TURNING, SPINNING, 
, Sarin gre GRINDING, PATTERN MAKING, ETC. 
Pres L ist naa Description Given upon Application, 


EXHIBIT AT THE WORLD'S COLUMBIAN EXPOSITION, MACHINERY HALL, CRANE COLUMN J, 44-45 MIDDLE ANNEX. 





_ Manufacture _ 





SIXTEEN DIFFERENT MILLING MACHINES 
IN OUR EXHIBIT. 
Machinery Hall Annex, Section 13, Crane Columns J, 46 and 47, Center Aisle. 


ENGLAND—BUCK & HICKMAN, 280 Whitechapel Road, London, E 
GERMANY—G. DIECHMANN, Ansbacherstr 5 Berlin W. 62 
FraANCE—FENWICK FRERES & CO., 21 Rue Martel, Paris. 
FraNcE—F G. KREUTZBERGER, 140 Rue de Neuilly Puteaux (Seine). 
Cuicaeo, ILL.—FRED. A_ RICH, 23 South Canal St. 





MACHINE TOOLS. 


Complete Equipments. } 


— = == a ee oe SEE OUR EXHIBIT, WORLDS FAIR. 

















THE BILLINGS WIRE CUTTER 
Drop forged from 
the best Tool Steel. 
Sex Cutteng Edges. 
Adjustable 
Workmanship 
the Best. 









Ga ge. 





Length 10 inches. 


| The Billings & Spencer Co., Hartford, Conn. 


MACHINERY HALL, Section No. 29, Column No. K-5i. 
ELECTRICITY BUILDING, Section No, 4, Space No. 24 


atonal Columbian Exposition, Chicago, 1893. 
Warner « Swasey, 










































RAILROAD, CAR, LOCOMOTIVE =: En & we 
AND GENERAL MACHINE SHOPS. "| IRON & BRASS-WORKING MACHINE TOOLS 
* 5 
enatow wovers: E Monitor Lathes, Turret Engine Lathes, Screw Machines, 
NEW YORK, CHICAGO, BosTON, Forming Monitors, Boring Mills. 
PHILADELPHIA, PITTSBURGH. SEND FOR CATALOGUE AND PRICES, | 
a @ = L ee 
aa < 
TH NILES TOOL WORKS 0, Be » | MANNING, MAXWELL & MOORE, 
38: ! 
vee nee | 111-113 LIBERTY ST., NEW YORK, 
7 o | Es | \ Manufacturers and Dealers in all kinds of 
Correspondence Solicited. 23s i RAIL WAY and 

Oa eer re note a Ee 0] Sue macmsists” TOOLS AND SUPPLIES. 

apap “We carry the I largest line of Tools and Supplies in the City. 
s Bre 

To Those Interested In, or Using Valves: | ux #223, 

We have recently made improvements in the manufacture of JENKINS 328 
BROS,’ VALVES, having increased the number of bo ts, thickness of flanges, ete. eeu 
We shall manufacture ONE GRADE OF VALVE ONLY, suitable for high S28 


or low pressure steam. The Jenkins Discs used in these valves are suitable for high 
We guarantee all valves stamped with Trade Mark. 
n_ “ 4 
JENKINS BROS. 


Boston, Philadelphia, 


or low pressure. 





New York, Chicago. 


BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


——BUILDERS OF-——— 


METAL-WORKING MACHINE TOOLS 


FOR 
RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS 
ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER SHOPS, 
BRIDGE WORKS, ETC., ETC. 


CEO. W. FIFIELD, 





New York Office, Equitable Building, 


SPUR- AND SPIRAL-GEARED 





GEO. PLACK, Agent. 












20 SIZES. 
(* SELLERS’ MOTION”’) From 2 ze" x22 
to 96°X72" any 
jlength. 





ANE 


MADE BY 


The G. A.GRAY CoO., 


477-483 Sycamore St., CINCINNATI, O. 


WRITE FOR OUR 


1893 CATALOGUE 
THE GARVIN MACHINE CO. 


Laight and Canal Sts., New York, N. Y. 


Mailed free to any address. 











HULU). I 


sa I 
pl 





The Celebrated 
=— F, E. REED 
16-inch Swing 







Engine Lathe. ” 


‘aati 


** Tools can be seen in operation in 
anning, Maxwell & Moore’s Machine 
Shop, Annex Mac hinery Hall, World’s 
C idemsiaan Exposition, Chicago, I1.° 








OD is, WW La DRILLS, 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y. 


WYMAN & GORDON. 


WORCESTER, MASS. 


=— DROP FORGINGS. 
THE ACME MACHINERY CO. 


ELAND, OHI 
"Wcenenaaahen of 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diz ~ al 
Also SEPARATE HEADS and DIE = 
FIRST PREMIUM CINCINNATI CENTENNIAL, = = 


ss ID FS 


OUR ADVERTISEMENT, 


PAG E 


THE HENDEY MACHINE COMPANY, 


TORRINCTON, CONN. 











J. M. ALLEN, PrEsipent. 

WM. B. FRANKLIN, Vice-PresipEnv. 
F. B. ALLEN, Seconp Vicke-PrREsIDENT 
J. B. PIERCE, SECRETARY & TREASURER 




















AT. DEC, 5, 155%. 
AT. DEC, 4, 185% 
> 








Manufacturer 


J u.M. CARPENTERS taal 


ee 
; 





NEW TOOLS, REDUCED PRICES. 


PAWTUCKET.R.I. 





APS & DIE 
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